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PROBLEM TO BE SOLVED: To reduce exhaust gas and optimize engine 
operation efficiency by providing an operating condition detection unit for 



detecting engine operating a condition which indicates combustion history, 
determining a combustion history value based on an engine operating 
condition signal, and feeding at least one control signal based on the 
combustion history value. 

SOLUTION: In a pre-mix charge compression ignition engine 10, most fuel is 
combusted by compression ignition after being fully pre-mixed with air to 
create combustible air-fuel mixture. Operation of the engine 1 0 is optimized 
by controlling combustion history (such as combustion timing, combustion 
rate, combustion continuation and/or combustion completion) in a 
combustion chamber of each cylinder by an ECU 20. In other words, an 
exhaust gas amount is reduced by improving combustion performance 
through restricting exhaust gas flow in an exhaust system with a throttle 
valve so as to change a ratio of remaining materials of generated product 
after combustion in the combustion chamber, and changing a temperature of 
air-fuel mixture. 
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©SPCC I X>S>>©fMfc*#*tt»UT«tt©H8l 
£«iIft;T5«fc?£Ju PCClx>-V>ffl«ffl->XTA 

[0 0 3 4] #589!<o$S»c9J©BWfct. PCClx> 
[0 0 3 5] 

[»ss»ft-r-5fcje>©#a] ±E©stt*j:tf-t©fl& 
©b#j«. x>s»*#£, x>s?>*flcrtfc»j«*n 

AtSfiftt*, ^iB*^Y-^ffiWjiUikrt«x>5?> 

SS^t$-&^tait««->7 t 7 i A, ±BJB**<0£E** 
&fc$-fc»:5EE;>jfWW->X^A, ±8Eg^«b©«§s»£3g 



©•5"£. '>ft<t ! bio^$n5. ±ffix>>?>tc« 
±fflx > s> yifemtkW Sr*T X > 5? >fegfcfc#ffi# *56 

±13 1 t?£t±<0««fl!^tt. ±fEifigftW->X 
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*MtT. #*©jl»&*#i©^&M£^{tnJltg&J; " 
■5 fc (Mil T S H> izm ^ 6. n -5 fc © T* -5 . 
[0 0 3 6] ±fiBX>i?>^»^#«ttiSISC«. MM 

EKJftBBttfll # fc*rJlr*Ttt Jg LTfcJ;^. ±Ex > V 
^. 10 

[0037] m*m i ice*©**^. =f-m-it^*- 
©^s^£?t«-r-£, &t:xh>t, tgi7$. mis 

ME«3£©^U>:^6^#X£fgrtT3&i&© 

iM->^7it, ME&a©->y >y©-?-tt-£ti©ME 20 

«fc^©B^©ag£g{fc£-tt-3fcae>©iag^ > h d 
-JU • yXfASt*, ii§S3>hn-^-y^rA 

U • D>hP-;i"yXrA<!:, x>v>>©ffrftMK$itC 

[0038] mm 2 kb«co*m»4, i izt&m 

©SBWCfc^T, MESS^t* h 'J ^tlyyylf 
««**UJLll(rEx>5?>«if^«IB*^-rx>5?>Kifp 

ilB^DtvtH JWEx>S?>»flMMMH* 40 
SSWRD. *ttEx>5?>»^«|B«*K:*^HT«jft 

D-;UL> *tlC«J:0IWE3afBtt»*«-s|5S:6OftWE 
[0 0 3 9] »*5I3 CE*rofSWt4,- gf*« 1 fcE* 
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^rAtt> ssfc, mmm&.<D>>v># , <D^rn?tnzm 

U -?-nfCj;oTME^->7.7 L A^e>tuE*l^-h 

©t9EM«i^rt<t>as^^x©fi*iains-e-*Dr^^ 

[0 0 4 0] W:fc^4fcESc©52§>§«, ^m&T-r — i? 

s.>if&&mi<i3:\,*m.y). x.>~y>cr>W]^<Df?±osjm 

n— ;p • yXrAffl^-f 5 >^^«fflt5«x>yy 

#3fc©«*&-f^> hV>m&*-1 5 >^<&jtSl±SfcJ6, 
43±^-5-ti^a6-&-5fc«e>o^n> N a-)V • 

2>fe«)©S^n > h u—)V • ->X^A, fglg^OE 
*«:^65t^{t:$-B-sfcai)©JE*zj > h d-;u . ->x 

Wjf^^-e-WE^SS^— KlC:fc^TX>^>£f!jfE$-|± 
ZXry^t, x>i?>SrME^FSS^- Kfc*lr»Tft 
f^^-&^>— MEiS*a> ho— ;u • i/x^-A, ME 
E^j3>hn-;i,-yXfA, «rES*Jt3»D— ;w 

^ • ->X^A©5-&©^< ife 1 DSrn > hD— ;yt 
[0 0 4 1] 5 CE*©%BJ«, W*S4 tCGtt 

©58wt*i»T, as#s^-f s>^t«rx>^>»ff* 

x>i»»f^«ttfl|^S*j5E-r-5^T-y^i. «Ex> 
y>a«ilfl:lll 1 MEx>5?>»fftt«|«^ 

yt: ME^iso«5«ij"f = >if<Dm\zm-ji,*T'j>tz < 
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£^eE.&;M$&=>> hn-;u- i'T.-r-A© 3 ■£©*!>& 

[0042] mntm6\zt?,m<»nw\*. r^scibi io 

©fg93tCi5UT. IttrfSSIfS©^®*^^©®^^ 

U itiifESg®©j&j&*^S>^©te££&j!>>b*ft)££ 

4>&< fcfc l^©a>ha-;U^££j£T3X5r-.y:/ 
£5EK:-£*-, M!E4>fc<<hfclo©:3>ho--.iMt# 
tt> iEIS3>Sn-JhyXfA> tJfBBE^ > h 

7-i»(D5*><?)'j>t£< tfe io*zi>hD-juL, men 20 

[0.043] IffsR^i 7 £ffi«©»?Ste. gt#J3i 6 iCffifc 
[0 0 44] If &m 8 JCSBSICO%^«. 7 (CKtS 

mis ©&ffi \zm& s nfc«K«§BMs-fe >-y-TS-5> c t «4* 

[0 0 4 5] W*^9 lcE«©X9itt. »*94C85«( 

[0 0 4 6] W3fc« 1 0 (ClBfeOXHtt:. W;fc:»7 ICE 
[0 0 4 7] 

^JESS-f if—y->3 > (PCCI) I>i?>*S«fclA Jfe 

tcfc htx >->">£ n > hD — jU-r-5fc«6CDu> ha — 

)Vtt\zm-t<bnx^z>. .r©ms©ew^6. pcc 
na. i) jft**T©^*-5>sa&av3*fls*ai; 

4^B-&Sn ; 2) «*3W£E«A*K:«toTH»Sn 50 
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tiSi^liKtt^nt^Si^lctiPCC I 

K. «lttnttO*9 AlC*3Vvra6ft;flS£1lt> b < ttKS 

> (HCCI) I^^itf^D-feXST&SLfcje 
»£t»TPCC I £^5S^a<{£#Stl5 -5 

ft*#3.fc0^*tt©ffi^B*«*»JdiT'*<B#b 
T. ttftjfcjftBflESfiMiETSfc*, 

x^.'piz&mztizg.mmt® <nox) *<@sJ)T 

CCT, PCC I*fr©TK»f£TSX>S> 
>©-BBfcl3\ a«bT-*0>*#TT»E;£n*'b©t> 

WraiCfSt? T P C C I &#TTjIg£n* &© fc*> Sj& 

[0 0 4 8] ffigiASrau ffiWtC*ff?I^)&:PCC I X 

>>?>©£©!&«, #«csv^#«a^*<tw 

-T ^T-# i & T&V> N O x &tti & ^ (C 

J£:i;T^i!|-rSfe©«i:W»rL/fc. *^^©x>>?>*5j; 
ZJCzi> hn- )V - ->7>t-A«, X>v>*s»jf^bTVi-5 

x>v ! >*5j;y;n> hn— ;u • yXfAlt x>i?>© 

ffifii-i' ^ > h ts. e. ^tcigss-r o h © m izmte*^ s. > 

[0 0 4 9] FIG. la^JclXFIG. 1 bit *^ 
WCJ;.&PCC I x>v?>*3i^n> hu-fr • ->7f 
A*@*Lfct.©-C*0, -?-n6$:SS«JlC#^l 0£ 
fflViT*UTVi5. FIG. lali, FIG. lblc* 
Lfc#^,jSib->7a • f7> h> • *-f 7'©x>> ; > (U 
y^D • x>>?» ^'E>m-©x>>'> ■ ->U >y 1 2 

©PCC I n > hn-ju • y^fASfffl ¥^,f^x 
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oJHET&S. P C C I n > |> n— ;p • ->x 

^A©ifci?8K*5^TW:±ibT41M ^;i> • x>v>>£ 

la^PCCIyXrAll O— — • X>->*>, 7 

g- • trx b> - ^y-yy*^®. mm. mm&*.zm 

we>&-( * > h- £ mt z> &M<d fifx yv y \zm£ s 

it, ««t4Ct*«T*5 v 10 
[0 0 5 0] FIG. lai:^$tlT^i3l:« fcfT. 

X>v>iaf[:£lf5„ FIG. 1 a43J;tfF I 
G. 1 b £#firf 3 1, -f yj—z • V- Jfc— JU K 1 5 

h- 2 6 fc#*rr*. PMIte. -T ifV—7> h • 

Hi 7 2 7 h 3 1 frZffitl 20 

3>®^iflU ©$CX73;;fett^/^!isi©7g£-5C 

[0 0 5 1] PCC I ~>X^ 1 Ott, 1 6 

4fiA, ««5kX b g **tx>5?>o»fW«I60Wi 30 

fcu<w:&tt5u n&rt*^ 1 8 ztkmrz. 

^. -r^t>^»^L<«^is^ (soc) ^-rs>^ 

tfns.rn.mny vu-)vz»im\ztz>. ->u> 
#m. j e.y j **m7L. iJ--r^ji-rt©^-xTttitfcL< 
«-r^T©x>-x> • ->u>y®soc ^^ffi-r-s c <t 

(D^-ftibtmmmth?-* izKATrnmrz z t&-c 
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y~yy<D b)v? & % mz r p u^mt^^T^m^ 
>-**«jhu *«©st £«»©«« ta-r-sftaj* 

[0 0 5 2] -fe>-y-i 6tt, m^n>hn-;w • xx-> 
h (ECU) 2 0 \ZVA — KA«/# • Z3>hD— 

ECU2011 flM*l 8 *5, Ilfif 

£»SU *R©*«&fc*MJ«, -rfeto*««SHifi© 
**«JET*. *BK©««5k*MJ«tt. «V>T. fci 

(CECU2 0te. uCHKOlIt^h'JIil^Lti 
«It7 hUffit©ittftC*0*^T, »'Sb^*K«»C 
*3^T«. SOC*J:«M7*5. EEttfraiH©±5E 
(BTDC) 2 0gt, »^fTSF B 1©±5E^ (A 
TDC) 3 5SCtT7. h >**&-5 t^lcWStU X>v? 

> a* £ fc «^ b ■o z> n o x m & s /jn iz m x z> z. 

«**£j*f*. PCC i^S£zi>hn-;^a:tt, v 

©flfi©51S*vi'^Dn>tr3.-7 L ^>^-xx^ h« 
WCPU§iAfcECU2 0fCJR»&6nfcV7 K^i7 

tTT. h>©#>?->3 ^7>i7>"^7h 
©AS#v->3 >S:^Uib, *5^«fcfX h>©HK5© 

#^-> a >^m-r ■& n t iz T^-r-s c 

[0 0 5 3] ICTSfeUTHiipC. PCCI->7f 

(NOx) ©^ffl^ftJ^.. *V»3»***#*Ili:H:, nj 
ffittt l/TS#l©3 > h D-;i/g*©^f 1 r>. 

«tD*#ttlCtt. FIG. lbCSti^C. 3 
>7 p U--^-y-2 4£©^iJS2 3l:fiot-f >x-^ • VX 

T^mj§b/N*;l-^4 3 S^tr/W AX 08S 3 3£«^.T 
n>yUyy-2 4©±gt(C«. S203>^1/ 

7-^-ft-yt58ll x>i?>©aig>j 

ffilC«. ft-v' ■ 17 • ^7-7-2 87)SI^^n5Cl 
i:"b»*. mtz. • t-^3 0 — i — » M 
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•5. #->'J>^l 2 KH^ttttTRgv*- h 2 

6rt»CilgiJ<Dfc-*2 9Mxnn ft^y^KttJS 

31 >7V ■;>"!* 2 4. Z-y— 2 8£«fctf 

v/v\<-74 3 u g&flEft &2 

«NfU ^ — 5 — 2 8©^??S*OpT^3>hn-jl/ 
SrfiSJltfcT?**. t-*3 OOinf&^SrlB 

Tf5. ECU2 0)5^Olil*ff 2 2(1 n>yi/y 20 
D-24. ^-5-2 8^*t;b-^3 otn>Kn— ;w 

CO 0 5 4] £/ > ±fClnA.T. PCCIyXfAlOU 
«»0*»U-r9-f 3 2*5j;tf3 4«ff*., 

-)i> - wf 3 9 * j: 0:4 1 -en-fn^tJ-y^-f 30 

3 2 43<J:tf 3 4W^«iS«ta$zi>hD-;U-r-5fc«6t 

te/ssns. mmt. fciAH fig. lbt^-r^ 

i7 — 5 — 2 8 iX7 • t-^3 0 ©fa<D®^8tt8§ 
ft^T, fctAaFIG. 1 att^$nT^*J:plC, 

-r>i>*** 3 5tio. &->u>ytcic^#ttf>tiT 
v^^n-en©®^* h 2 6 tjB»*««r * c 1 1 

40 

[0 0 5 5] *ttPCC I 0*«. JEiSSlt^^ 

<b*-a:*fc*OEEI8]tBI**«3 8 C tttfiS 

tfgnatfcfc £©EE*8H:*Ji£#a3 8tt. 

«raiffittifcj4, ©^/t;u7i 9*gac*^-f 5>^*ia 



4#Bi 2 0 0 1 -2 0 7 8 4 
20 

fit. ECU2 0«>&flHt&£Wft9. EtTtra^aflia 
[0 0 5 6] -f >-7xi7?4 OttSflUi/'J 

^rtttRawwicj:?). sat, 

5iit>Tf5. Mile. fct7Ltf-f>J?if^4 2S 
bTK^y^ h 2 6 F»3fCf&^J$i®|«f$1±T i b«t 

[oo5 7]*#pcci^fAit asjsjsn^rttc 

*t<tt*«jBTDC 1 8 0«*^BTDC6 OffiCDH 
tr. »*Vitt. *tlJ:0«<TDCiE»©ffi«-f-'<>h 

©Micfffcti*. 

[0 0 5 8] Si'f'?>h©fH«fJRfc«»3 7 ©«3* 
5*-r — tf;U • x>v>©«£-«k 0 ttSjfctcSS 

t>*>m'X (soo «»rs«s«3 7©a?£n>h 

*»3.7©*«;Jiloa*«iltk:J:oT. J:D* 
[0 0 5 9] «8i^3 7 «>4W«fiEflir?aoJlV»l«ff. O 

tC«toT^Ufcx>5?>©^8RO^SC • «»ikT»*. 
PCC I jR*tt*-«Dttf t*v»r«ttL. *^ 
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[0060] zbmmiz&ffiihpcc i mm<Dfrsb\z\z. 
-mti%m ceo) mtazmz. z<?iz$;mmm<te 

te^fcttffittffcx*;^ ; U >^i*itc:^i;v:«?) 

ibti&^v—z? ' jJxeonfLtfc, mm-smm. egr, m 

M3«it30 CS^^T. PCCIX>i;>|;*m 
SO C<D?-1 =l>ifttzmzm&ly-h. bfc^btl 

IStf-T-S. 20 

[oo6i] m^<Dmt!h^^mmu-b^n>ha- 

BTDC 2 0SO^7>^7^6ATDC 3 5« 

(Di7 v >?tem£-z<Dmiz&^Tn'%miz-?'<T<Dmm 

£>. $fc$p£U<te, BTDC2 0S.<Di7 y >i?Mlg.fr 

satdc i om<»2y>?7ftm-£-<!<nm\z%>^Tmm 

*9BTDC10atATDC5g 

m-TOhe>wmi%ffl\t, mn. {7y>?&m\zi,-cs 
^e,3 om.Wi-e<z>t7 5'>#fim$iwizMmT2>z\nz 

a— )V®.m,<n l L-tt&fifczi > h a— ;i/-r-5 ' <h(c 

ATDC 3 5 m<D? 5 V>miZ> 
^TK>^<^>h7i^i;^J;plc t %)%k8!}lzmm<Dffl 

fcfcoTP C C I X>i>>rt©^0^^±C.S^ 

#^*s^-r-5^.w-e«^^. 50 
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[0062] aiKASte, £%.&&£zmmK>n$\,>pc 

CHiH &M£.<D\3.£A,£&TDCmz*kCzmm 
\Z£-DTm&l,mz>Z.ii$ : W*>frlZl,K: 0 fc«tA«. F 
I G. 2£#iS-f3£, mM^fDm^ATDC 5gl; 

5&^frC*5UTli, FIG. 3{C^-r«t5lC^^C0 

&mm2i. 5~2 5m<D2 7>t?mmmmzf3iK)» 

[0 0 6 3] ttS^Ae.«, FIG. 4a, 4b, *5<fcOC 
4 c \Z7jkT^OiZ, X>v7>=& = 7.7 7"f -\*Eg|?-Wjfi£| 
Tlif^^-fr^t, SOC43cfc^^T (EOC) 

fc. ^D7>S*¥i3#2aJ£# (GIMEP) SOC 

<Dmn&TDcmzmz>WiT:<Dm\zmj<zm&mm?2>. 
mm\z; y*>if&mis£W-p>"j (pc 
p) *«Wfcsx:7 7^l^j£^£T^*!>u ^g- 

CD-^TG IMEP*SfF^pJfig7ifieci:t*S-5. FI 

G. Sics-ripfc. 5X7r-r-^ISI?-lcfi^<{cS!^ 

iiinf-s. mm\z, fig. 6{c^$n-g>«fc5ic, ssaig 

SftftL-t, x>^>fct;rcDEj&:/otx£aij$-eit& 

H. tBHA^ia. ^&<DKjf£#-f >M£. SOCj^TD 

frtC. PCCIljilcHt^PCP-GIMEPOM/ 
- K:*:7<Z>|p]±lCte, TDCiWS O C *^glC^-5„ 

oso. ss^w^o^w^pcc imm&mi&TzxL 

#>fc«. tgt!jW^:nJ^3>hP-;Hc < t SOCi&I 
[0 0 6 4] m^ffi3l>iJ>\Z3=>\,*T\3Lmm5££.-rZ>m 

Pa^tcfe^-ssoccD^fttt, mm&3iz\t^<Dmm-( ^ 

>hSr®< PCC I^<7D, JE^j^e,^lcfiStX MJ 

Spcc ii>i;>seW:i>y>©BMftn d 

[0 0 6 5] cne©n> hP-J^SSctt, S3Si7 7> 
^^S5Hf«3. O$0BTDC2 0g)li^ATDC3 5 

0, «SLT, *©4^©3>fD- ;p • ^j^zf \)\z#Vf 
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-> 'J >yrt©£J*/«8**iS£«(Di&lS (-> U >^rti& 
tt, EEJfiifc (CR) , -f >t— £ - ■v-j1n-;UHMS 

(IMT) , m%X*W<m (EGR) , SS^CDgg 
#m (RMF) , JJftfijt*J:tf«flM>JHfc£^<Dfc»* 
©@ £ & £ 3 > h D -;i^|g£&fb £ d £ =fc o T 
ISSE"5JigT?<& ?K 8*j&cD§fl&£3>hD-;i,-f 10 

[0 0 6 6] HMRA&tt* -i>7—{f • 
S (IMT) *«yo/OM«IPCC IttftHUFL^ 

2 **f«©x>5?>3S«. USSit (<p) *3«fctf-f 
>^-/7 • -7Xtf-JUKEA (IMP) £— 5£fc«J$b 
•po. iMT^UfflDjf^tgffltcfcfc^Tif §|-r^t)<o-c 

I MTtt*£;£;&ffrf£l;:«fcoTS!lBB 
SfU fcotfciS^IMTtt. SAf^y— ir • ->'J > 

(pcp) icj:oT*B3n&. sgi&stfcs^ 20 

<£>5lifc©&#te, **HPfl. X>y>lg= 1 2 0 0 r 
pm*J;r;2 0 0 0 rpm;aiJfc=0. 3 0fc«fctf 
0. 24 ;*<t«IMP = 3. 3A-;^J:tf4. 1A 
— )VT&-5. FIG. 7 afc&tfKF I G. 7bl:iJ 
n-5«fc5»C, I MT©lfljn«. G I MEP©iitn*5J;^ 
GIMEP©^if» (CoV) 5 i&li^fc 

ifcSL/t. FIG. 7 c^5>t)^'5J:5C I MT 

<oi%wt. p cp^itin-r^-^r, soc$jt«e>, jbm 

&m#fm$:93.ffil,T^Z (FIG. 7d~FlG. 7 
f) . IMT(DiiSntt, ^D^SSffl^? (F 30 

IG. 7 g) 45j;tfi¥«./-fX (F I G. 7k)£ttttJ 
S-ttfc. ^m^etCHLTtt. IMTcDiftDlCJ^TF 

sHcitawi (fig. 7h) , v&m&*f-mt 
m.m (fsco) »m*^«d> (fig. 7 d 

FSNOx^0)^Stt5iS$nTV^Vi (F I G. 7 

j ) . 

[0 0 6 7] EEg^a^tUf, fflSASli, IMTfCii 

tt*t>?fri£&fctfi-7u;\><imm.m pcci 

iie-fr^c: <h75n?£.£>. FIG. 8tC^bfc^77^6 
R«»S*Ttf*£**M»a*an*. ClCDSS3>h 

n-s. /f-t-owujHitM^titB 
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^^-L-TK^fC^iD-rntiJ;^. $<=> 

I MT<7)jfiiffc3>h 9=-V — i? • 17 • 

t^.«F I G. 5 2te, ^<OKifP^#C*5^TX>>? 
>6 6©fMOiSS^3>hD-Jl/t| 1 ft*©y7fA 
6 5 £g8^LTV>5. 75yA- • 6 7 3?<Z) A;U 

SCDg£3>hd-.n,U SS!7 7y>''?--A , Jl/7'fflT 

®a > bn-;P£nfitgtcT*fc»lCtt^k-*£ii;traL 
■rscirtcioT, ?iimWlcSOC<7)3>hP— ;i/di# 

eti-s. 77y;t--/w7ii Ejso&aicfUfr-r 

>^-57-7-cd±SKcd^6 9»ciEeUT i feJ;<, * 
fc, 2 :3©/tJk7*«fli U -^Sr^©^SS7 1F*3 
(-T >5'-i7-7-(0±iiit^&«TSi£O^m-C ! b«}: 
«r») ICffiA. ft&^SrA-f M-XKfH,8St8&7 arttCdATfe 

© pJ^3 > h o-;wds# 6ns 1 L«gc<0/\\>V:7*<D 

[0 0 6 8] (X^-'J>y • X>-^>(c^fflS 

^5vx*-;i/KrtlcSlfr-5Cttcj;^T I MT* 

[0 0 6 9] ffiiAe.a, sa®»*etKic®:«ffls. ^ 
s^s, $e»iciTDcic43tt^>^p B ie<)jaa^*^*fr«> 

a<i:yn/1>©!l^^fflUT!f)^UT^?>X>v'> 

ka&h soccsbsm*, g}rr5f?fcx*;u=£ 
»c ck « 9- r - v (D mmm »C J; ^ T SU» «J 1C a n 

A'^y^S (IVC) P#CD>'U>y'rt<D¥iS)iaS) ~T 
t3DlCfiJ»9^Te.n-5.SS<i:. I VCC&tt-Sv'U >^ 
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b&. $e>(c, nim&as 6 %\$mm<z>S!hfcm\z&ft 
scagicfc* tittle, 

[0070] 3^«j>yrti»eat^t*aiB»flE©aR 

5 5/ U 5 7> 7 r -f £ CTH* > U >^©it& 

tt, IiUT^4->iJ>^©i^©6 3%T<&o7fc (2 10 
7K£4 3K) . 5X7T-fif*^CTV^v"J>y© 

a*, •€■©->'; >^rtiaa*iffin±^g*T*s. kml 

iOTDC->U>^(*j»«*«4 6K»<. IVCIC*^ 

1 6 K*«CttWilfcrtlK» iKl3 5K 
^SO. »11K (4 6-3 5K) ©»ftj&t. 
S^7T-fir*4CTt»4fiV»«afaaE{cjBHUT. I 20 

vc*STDc©iH«cfc*>n&i:&ic&*. isttssv^ 
TDCffijg©jfi«f»c*tts^©^tj:aebfc«-&, & 

M£#5&ttbTt>*->y >p*t£tfc«b£<!:£, JNt 
e*fcSHbT. £iH«flE«*»:j:,TTX7n-- 30 
• b-J>**7. 5X*^t*. 

[0 0 7 1] FIG. 911 iSfig^St), E7h> 
ttft. S^U>^y Ki&g. *J;tf5-f ^aftOSOC 

fc^-i-s^s^^bfc^^r'Tso. msA^tt, 
aft*«±#-r-5i, soc&mtsmfaiz&ziiyimv 
fc. s®aft©±#tt, ttttsaiiricftrrsiResofi 

S®aft^©T^T©/t7^— j£fciliJ$b 
^ (IMT=342K, ^Un^=43K. <f> = 0. 2 
4) , Biaa*2 5 5K*69 3 3K*TMSt)5: 40 

fiftaft#4 0 OK±»5ffit»£«£St;&t3|hlcbfc 
^CltSWS^lcbfc. »4 0 0K*»6 5 5 0K*T 

->u>yrt©SEaft©^{b«. x>>=>-^-7>h 

e»ns. SOC£^65£n>ha-Jl>-f-5fc(£©T£ 
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^U>^SSaft«, SOCJn^hn-^t^ 

&Kt&m&tziz&mmm<nmft<Dfcwz%m.2ftzn5 

l"3tt*«*#fo^»«a©B. feilottlJI* 

[0 0 7 2] tBHA6©W^te±0, PCCIl>y> 
P C C I x>v=>lcr5^T«^StlTVi 

OC) . S*«tcig6-&fet# (SiA/^wJRS^tjjig^t - 

«soc*v>ti<) fc#&ft*j:ia«9iS!W=aftT 
**a«fT*Bjft4*b<a6-tt*j:t*«T?**c:i*« 

-Mi, fctili I MT, SSJfc, EGRIz-htu 

>^©^e^t*#fc«»sn^f <, sfcssaft 
aft*»r«t*. i*-f s>y*t3t»fcan*t, x>>>> 

ttffi»ftn>hD-;i,ftb»cft«sb&< ft*. 
[0 0 7 3] »ifc*a>-feXMi, tloMtCi 

s-r 5^sfe*i^^ttSitff si** b- h s e 

b. ^©^tgl^n > h a—Mz&^fzRffeflrz^^ 

-rzt^o mwwL&oimfemz. 

I MT, SfiJt, EGRb-h^^-^tTl^ 
^ U«&©S«i8:£gl|g-r -5 - tfC±SSOC©Z3> 
h d-;w^ Differs. £<bA*±\ fflgSAStt, 

giST# S c t «AiS b T V> 5 . 
[0 0 7 4] jE*fc«HJ»eJt*flS5j|8«|bT^*->'J 

aft##K*£<5#bT^£d£j&ifca>-3fc. 
aft^tt. ^3£©^7>^AfttC*Jt-5 lO©«i^ 

*««fl:r*!B«t bT**sn-5. ->u >^rtjaft»* 
^'j^^rtaft^ssEfts-B-si^©^^ 
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z&is./mwm'&m.v-mm k> ©«j at -ass^/am 

D>*Wt*«j/ h • 7tfy hZmXTZJj&titzteifn 
-•^7^4 4 (FIG. la) %mm-fZ>JS&&$> 

£ — 7>h<7>iaa, x>>?> • :*< ;P©iga^ &-5>W4 
^&£ilffi©?&^-h£gHt£-tt-.5£<»:KJ;oT. «S 

-frT3> hn- ;Pf5uiA5Tf5. FIG. lblC^ 

ti^^t^-tt-sciiJCckoT. - 7—7>h® 

*Sitn£:3> ha-;i,U ilTt*. ilffi^e^«, 

rtias^* \z E ©J; 5 fs.&W £ * *Mc n T & 

ff c <fc z/nas-r ^ > h \z m~r •& 3 o <dw& ^ 
TDciESiroja<T«, jKtt£AaaK4K&«fefc&-r 

^<&fflT38*4aHr^>h£{£jtt' ^>fci*lC«. SOC 30 

tztzvwL&7'<-)i'F-t>mme)mmzmw£i3.t> 

©i£m?&£>. Ufcj&^T, Dflg|$:fcJ;tffl£i&g®©|S5;£ 

^p- • zf^if&mm-rm*. soc£/h*g-e2&m 40 
Mi;3> ho— ;uT^-5.r <t*?ge>^(cbfc<. FIG. 
1 0\znk2ftZ>£?iz, if a- ■ zfy?&7Sr7iZ\sfr'& 
tt. SOCiiWEOCASbfiiiMCini. *S*j& 
t"**&*W<J>&<fc*c:<!:J&>6. GIMEPASfKM 
4^-5. «fi£-r*£5£ffi©M4>fi. FIG. 11 (C^f 

•y^yti. ^fn-i-tu-f^HOOcnii:*? 

U J 5-CD$^-y-'Ti7;U3 0 0j&*£4 0 0 ©P B 1IC 
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< £<hfc<^L<i§3££n. *ntf?»8!£U-h©jjSi!> 
^□-•^7^4 4 (FIG. lb) tt, ffie,tlfe«g 

HTttjft^nsnics > h a-)i-r z>tzv>izmm-rz> z. 

(0 0 7 5] feei$5HlWftl/v'7'n • I>v>l:* 
l^T. Eff -f a -fe 7 © ffl ©& WBM^fr <bikt>nt£^t 

£K ©7 T-^dfe 

»c&3„ — flsfc, #->u >^ • n>i?<DMmz$>2>~>v 

Utc<u. Z<Dm<D3ittTlz&^T\$. 

<d^^- vtfimm ic&ifc-r * - 1 i*m*b r 

£>. u^Lfc**?). -x-c — t*;u • x>v ? >(Dig-&> —a 

J6 T fcf O # © U t) CD 1 75: 0 ^ CD ^ ® }&S ^ ©ft 
(0 0 7 6] P C C I ©S^. #5£CDffi7j:J3«fctfi&gg 

m=i> hn— >;p$r5t«-r^>fc«e)©5ki®v-'j >^©««^ 
tt ^ « ic e u n o x m as © »i sg ft * <s n ^> . 

*JfS<>»J>^©ffl«^S(Ctt, ¥Xh>%}&SX)\s<D7 

7-7>h<D7U— • l^— hSai^-St^ofc, #^© 
">'J >y©W2S^Sffi^-r^>7t(*©->7;xA$:$SDS 
Ct*«Tf5. ^:«:WJC-g-^.«. F I G. 1 2 SC^-f <fc 

*SS'>U>^©»«#©&, t-f;i-^>7"7 

— ;u • a;^7 2 *ttAfc^--r;u • 7d- • a>hn- 
> hn— ;u • a'^7*7 2 S3 > hn— ;uu trxh>- 

C©^JgtbT. A*JP^7 2tC-R;^.T7D— • 'J 7 
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» «k <D /hS < Kfff- LT Z n 5 <D fcf* h j X)V<D 7 
G. lalcifipl:, aS©yX;U7 6 £- j 

[0 0 7 7] FIG. 13*#JHTftt, **->U>^ 
^-7>h-#>y8 1, x>5>>8 8 
C*«yij>^8 6l;7D-^<y7> fM84|: 

SfcHl/7h>J^^8 2^fi^cI>y> • i7-7>H 
• 7D- • n > k n-ji . ->7,^ A 8 o fr£Ajt£mi3Lt 

tl * i6Si7 - ^ > h © 7 D - ^©M-f S t #fpft S tl 

© l J^->*»9 4(*3K«t)-r). 5^X-^ 9 0 *A-f 
/IX S*T**OJBf > h SiaS5feSS->U >^(c 

*lS<Z)->X5rAW:. r^T^SSv'J^tcfchrs*-^ 

fc5/U >^«©7t5 >x©3 > h n-^&g-rsTtje, 
[0 0 7 8] .j >^CD««#S«. ±Bfcft* 

It TO (BDC) S§T«y\';^©iS (IV 4 
C) *&JE«Btt (CR) «4nSTttiiir^CR 
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»««iCR***->ij>^j : ijfi<-r*. pcciii 

-So 

[0 0 7 9] ^iB^ + -^ffi»-f^-5,-> 3> (PC 
CI) I>y>.f^7D^ff5fe, t ^ tSffl 

PCC Ii>y>o«t > «S«HMft**'>iJ>yrt©SflE 
ftStffcEAtioTSESft*. PCCli>y> i: 
*V»T, SOC^5>^TDCfcffi^t «3«k 
V, . fig, EE;Mfflc*HT. tor 

*««tt*»*Wfc:iilnr*. PCClx>s?>fc«UT 
*m«, 5X7r-flr'bKtta^ii8jtt©ij^^^ jW 

T D C i Sj***»* CT Wfc IMltf, ±?Ejft*a 

REtt, -> U >^*S5 X7? -f Hjfe? £ t $ 6 JR 

[0 0 8 0] **C«x>3»fc*n Ttt , ffi&it, gffi 

fig. ifAHM. ^iatsgfcii^citx, 

<. P C C I I>y >»J t 5 c t^ifttigi; 

[0 0 8 i] hhha&». A*;py.-f^>h©jj|^, 

I G. 1 4 fc^Lfe»«fi!g*tJ;oT^®Stl« A3 

o *r*. 
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— 7. 5 LT 1 


E V C 


- 3 5 7 
& 


S O C &ii<OS 




E V O 


135K 






I V c 


— 1 6 7 


"* ^ ✓ 1 ✓ « ~ • Ta 3VJ 

CR^TIftSOCfe 


TT >*_ 34$. rr P O * « 

£ W$frC R £ "Ftf T S 


I vo 


3 4 1 g 


]S @ CO & 5v O g& $\, ^ CO 

sfinii** fcfc s 

0C£i§<*)5 


-f ■ v - ^ — ;u 
S OCA^gfi 



FIG. 1 5JC*T«t5t, (EV 
C) 14, l-3<D«SjBS-f^>h*6*«)-f^>h*TK«l 
gflfcSSU t>L<ttH 

fis Tfc:b'63S8'IS3©SSS3'* (RMF) QftSCdti 
SOCSrr3>hO— Jl/T-S^t^T^-S. fcHS'U 

y-f-V££Uxvv*^y>yiWatft-r*. fig. 15 
e«b*tEBi;c«)6n, Evc^iis-e-s.!:, tt&a&ftt 30 

$"J>^rtKJJ»*-r* (u®SM^/-Xh • VX* 
— Jl/KBE (EMP) >IMPT*li) . ^— X7^>E 

•5. NttC IVO£ifl*S£, EMP>IMPtftl> 

Atfl VC«£&«C£lCj:9Ei8J££TtfTfc>'U > 

m$.n)v~7*:t&v%*'i 5>^©BBSEf4, ->u>yF«g© 40 

C!Oe^<7)RMF*SSmW»CiilJPU, **W4*4> 

-r*^afcie«u -E-ti-^nsocsrit*^. $>*W4 
[0082] cox h?7-s>-eJMMlr*"« i-z><DJsm 

#&RP C C I I>y>±Tf7 h bf&S&Lfc. d 
-5. £rojEtf£?££l;:il<C£K:<koT, #-J8K2imift 50 



icsmuwi/jwh ten. as L^ttttnttaJi**!* 
an*. aiiSAS>f4. »«A^"fc>h*io«« 

6*1. RflLn«D«*38«2 2flE!(S<a:*c:fcSr*BUfc. 

n5£t£#*.ntf (F I G. 7c~7f) , C©*i 
te, A;w:/<7)®tfpgK < £*£ftcii|x>^><z>3 i ;i-- 
>^©»IflBttSS>ftUTV%fc**.*. FIG. 16$ 

ut*»b*5. urn. ->u>^noaE»tt. 

hn-jU-r-SCtfepJSgT*^. t^TO-> l J>^3 

[0 0 8 3] PCC IX>^>(C43*tSjaa»iIBItt>OS 

^(4-€-©ffi<DUX h'J^^) 3i«^#sn*. C©xny 
h;UJ4. SOC*ffliBKJI6»&a:Wntfa:6*:V»tt«k:* 

*»L/&*«e>, |^P#ICCCD^>hD— ;U^^f4, BSFC 

K«fct>TB S F CC-€-tlBif®]KeSr#A3a:^ffiTS 
O C $-3 > h D— -5 ST©jgVijjaffiMa 
|BJlClB>5*»©«IB**fTt)n*. C©*j*<DfiJ^»4. * 

[0 0 8 4] Xo-v hMIA&W>i?>l:EGR* 
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mm^sconm^-m (rmf) situtrr-sc eg 

R#S#&<HC f^gEj EGRKftS,, £©H;&gW;L E 
GR£&^<!;-f <5ffi§r<D4X hD-y ■ X>-y >(C^1, 

PCCII>y>H {gftftUfftgCAft 

#*56Wi, te&ffilCii^T, =fc9^<roi*!gEEGRg 

3> ho- ;p-r^fcise){ctt. gs;u-y • 3>nd-m 

[0 0 8 5] rtaEGRjt*3>hn— ;wr-sfc»c. 

»9uvv? d^vmm a«. fc£*«x>s?><o€ 

left*. x>5?>»4«r»ftaft 

a) *«tZ/*8S!i^4&©M^€K^jit»witft5). EH 

ScOiSSSr^ik^-B-^difciO, l*ia$EGR©*£tS 

^•r-5c:^d«-t?$*. ttimWftftgEEGRWu ®&a;i> 

£0^€rftM«K(2SftV^2:T»<S. 
[0 0 8 6] ***«KJ:a»aE»ftA;urH»O9j0D 

«<ftviii&«i«t(f an*, oso, s^/\*;u^tt, as 

*n««tt/5. FIG. 6 5 a~6 5 d*#BSi--5t. * 

•s. t*x h> 5 o onmnnmcoMihmiz&^T^ m 

m.rt)\,7 5 0 2a*HHT43D, 0 4JWBU 

FIG. 6 5b*#JR?-*i, exh>500 
0»ftffa©±JEjAfc*U»Ttt, m%/V\,ZfS 0 2&S 
tfKR^A^y 5 0 4*tifefcBHTIr>*. K^frSi 
fcOhfX h> 5 0 0©*T35«WttftSn«t, F I G. 6 
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5 c IC^-TJ;-5{C« KmA;U^5 0 4 0MP$:ai:Tfr 
llftR*©? 1 *-^ (£fcf^*/*gm©g£-«) *fj£ 

3UTKiR£j£ttjMRttft&a9l£hS. FIG. 6 5 

4«»taft<75«f#ft«^«©»5i*t|nttsn*ca:** 

[0 0 8 7] d CLTF I G. 6 6*±iyCFIG. 67* 
<D&t&W&7fi $niH5. £ ©HJ§0rJ \Zl$ It -5 X >-y> 

SUfctflfrlkSns. StfWtCtt. #A • D-^5 1 
0, ^>v->3. • n y K5 l 2, $>&zfny%— ■ 
5 1 4*f#ftA;^5 0 2©fM&K«ffl$n*o «±tc 
JO*.. fSffi'J >57 5 1 6*Vt;i/y- Mx-f>tc«}oT* 
A • o-ys 1 0 tuyfi- • 7-A5 1 4<Dffl\zffifr 
20 0, 7"-r>a-D»vK512injiA-.7 
— AS 1 4<Dffl\Z-frt$ 2ftTV>.&. X>i?>d«jiM^^i 
A;uy^SS^tbft^-Cil!,f^bT^-5Stt, fftJE'J 
>y 5 16AS ro^tlfcj tfHTlbfrr*. ills (Sfc 

— y 5 1 0 \Ztik-?TZfy : ^zl - ay H 5 1 2 ©gl^-j*^ 
fltfpsnst*, toffiU>y 5 1 6K*^;i^jj§fc$n 

ft*. ECM}Cd:-DT^5£Snfc-tJ--1'^^Kcom^B#r^ 

30 5t. ?Si£'J>y 5 1 6^f,t-fMSt*n^„ ^--f;W 
tt. ^U^XSrilCTJfLaiSn. ^tl»c:«k-DTfi^ 
A;^5 0 2<D*BESS*t=i>ho— )V2tl2>. FI 
G. 6 7ti, ?fi!EU>^ 5 1 6<DWM~C$>Z. ?fiJEU> 
• ->X^Att, ^7->a-D!/H5 1 2©&M^*bdS 
frfcnsffiffiy • 5^^>a*5 2 2^e>@t^-5> h* l^— 

>«gS5 2 otie^TEistifcyi/y'f h • avu^s 

A*5 2 2rttcfeg^«6fflro^ , 7>v'v$:«^., -£-tt£:7 p 
•°7H5 1 2(ca^LT i fe«J:t^ V1//-T H • 
40 W5 18B, ^^>A*5 2 2^e^"U ^WXS-Jl 

SS 5 2 6 TlHS^tX-S. ^-^ >A* 5 2 2 ^©Jnffi 

^•-f ;K7?8Kn*3>ho— ;p-r-5fcJ6©y i^y-f h • a* 

©) »*A*;i/^Baasff3»^n. y uy-f k • a*jU7* 
5 2 4*«Ht:e,n. yi^y-r k • a-;^s i sam^n 

A*;u^5 0 2 S:5g<H. ^SV^ttBgtifc^. yu-y-fK 
so • a-; 524 *?iB^n. y u y -r k • A^y 5 i 8 *t 
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mCZtlZ. »A*l^va • D» K5 1 2 

H • A';U^5 2 4fr 
>A 5 2 2 PUZffift&Zh, =f-\ >A 5 2 2 #:*-f ;HC«k 

V U./-f K • A*;U^ 5 18 #tH*>tt, >A* 5 2 
[0 0 8 8] F I G. 6 811 ilffiStelAOI/^EflgSJg 

— • 7—Ja 6 0 2 Kft-mS-ZZfy ->a. • □ y K 6 0 0 £ 
ISA*. 7yj>df6 0 4a«tt«Sn, D-yA- 

• 7— A 6 0 2 t^->a • H 6 0 0 ©raiC^ttS 

UTtt. Sf^J^5 0 2 0±fflS§y5fiSl:f t> 
/1 6 0 6#tff*.&*lSft>. *t\\ZRA.-cmf5.>Vl7S 0 

A-s^-f^iSi&Ke o 8#«sa£n-5. 3^>A*6 0 6 

Kte. S<=>K|g2(Z>aSE8&6 1 2*^iB2$n. 
g&KiGoTV W-f K • tW7$ 1 4*i(iife0. SfE!S6 
1 2 £rS-3?=-^>A*6 0 6frZ(Dffitltfzi> hP— 
n*. DMKSW:/5 0 2»in^*- • 7- A 6 

0 2{c e tt5TM^ti-5. m%/^)vzfs q 2tm< m 

JE^-^>A*6 0 6^jj£fS6 0 8*ffioT8gtlji?J*-f ;W 

y*- • 7— a 6 o 2w5l#^*-^{ct)5 1 x^^ • a*;u 

:/6 1 0K«ktJTfiMf 3*1*. Vl^/-< K • A*J1^^6 1 

4tm< mf5.rt)v?5 o 2«, jvv-f • xyj >y 
s. »gCA*;i/^©^»iMS76t|i*bViii^ttt. 

-f K • 1 4Sr^tr^SStC-r-5. 8SE8S6 12W 

©VW'f K- 6 14 OTSKKte 1/7, h U i7 * 6 

1 6 tfffiio V , S^AVl^ 5 0 2 > h a 
-;W$n-5. CItlKftAT, fe€^t)fflSKE§6 1 2<Dm 
gSrl^cU ^fttCJ:oTA\)l/:/<Z>3»ffij$g#&*£> 

CO 0 8 9] SS$|CD3?*#45 (RMF) (£>3>hO-- 

•5^-r-s;£KSiJUT5^>A'|*3f;:«i«U tfefCK«S 
v'CDJt^H d<z>S©-5 L A'>A*cD+M' o TjgfTf 

^.^t^T^^. (i/2) (i/c 

CS^#:3&ic:oacD^-\'>A*fCiRie)^©Tfen«. J- 
■V>rt%.<Dffi 1/3 0 tCTi-S. CCDa^^r >A*tt. JE 
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A , 'N<oji5iA*3J;^C^e.©SSffi©^-l' 5>^«, ->'J 
^rtoffia&x^i^&ffltDBI&^-r 5 > novate 

10 [0 0 9 0] BSt©»i»flt -f :?V-;* h • v- 
*— ;H*0>»ff (EMP) fc#L/Tt>«MRT**. IM 

4tM^J]/ • Z>v>lC|lbTttEMP fc*Sl*-5 3 A*- 
JI/CO JL#K<fc o Ttt 4 S Ud> S O C CDii*-*<# 6 n^V^ 

20 ^TS— Steers Z.£\Z£K). EMP©±#<hi&S 
©±#A^5tm^{C^^t«»fbfco t?*0EMP<£l 
A'-JU±#$-fr-5i:, TDCfC43^Sig.S***t)l 0K± 

ICDit^f,, EMP©*fflS5^^HS:^itb 
EMP®a>hD-JHl 4-y-f £^ • X>>= 
>tc43liXS O C SrP > h D-;v-r-5±.-c«tfct6«i^Vi 

TDCIffi*±#t5fc*l;EMP^fflt?>tfli. 
B S F C fcH LT**fc*RW3S:^WJfe3&«t>fc 6 Stl 
BSFCH, S^A';uy<DHS*fctt^BEi9Slt<73 

30 ^-ftiz % v emp^ii 
m\t. Evewit^traua^. -rfcto-Zzso^ptoiz 

it)*<©Il»««lO»tBUaftS»**qi6n5 

h >^ rom^j St; v x&m u 7i wntf & & & ^ ± t. 

6BSF C*««S^«CiS<^l^. X>i?>d«^— #V-> 
EMP4ffiffllfcSOC©3>hn-JK5 

40 [0 0 9 1 ] Ka&*£3>bn-JU-r£fcie>C0BijOTS 

K^isji, mum&xxomffim <egr> co^esic 

J:-5^feTfe-5. ^-t*>2 50D±SK^e>®^2 3 (C 
ii5^Sl^X^^<fc»{Ctt, FIG. 1 bfC^bfcJ: 
SJEEGRHIgS5 4*««6fflT#-5. EGRIsIgSS 

4«, m%i3x<»w&^.$:^>Yu—)v-Tz>titb<Dmm 

EGRP> hD-;i/ • A*;U^6 OSrffl^L-S. 37 — 1'>2 
5WTSi!^e>©m^2 3 KteflEEGRWSitn 

ttEEGREise 2*J:rXa>hn— ;u-/t;U7 r 

6 4^fflTtS. ttl^Af>Hs P >yi/7lJ-2 4CD± 
50 «£fci»A-r*«*fc. EGRfC«fc-3T#C:&Jiyi*J&-f > 
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(EGR^iiSDbfc^di. «UPfl9tt^+-S? 

W*SI (EGR) CD#fflt4«S6(C 
«*«ai«an*. *r#;&:ft«x7£|&EGR«D«££ 

©ift&PiaffiaittSj&McifiKfc*. — • 

pccix>y>ffli^it smwjcafltjtfx^awft^ 

I G. 16. 1 7*5«fctfl 8 lZ^ZtL2>&viZthmA<b 
©^^»?^©*«lCj;^Ti$=}$Loo. 

©3gn. «ttj$tt**i«at*<fcD. «M«tan, f&s§£ 

[0 0 9 2] FIG. 19S#It5t&I^nfeI> 
( U^ffl-I^PCCIt-Ktl^t. at)0->U 

*»pc c r i>^>ft6m:n>hD-^ • ->x 

MiS5X>v?>09«-->«J >^©5 £ 5 150)^1) >y 1 0 2 
— »U • KTWfcU aDl«Oi"J^l 
0 4tPCCIt-PTtm. dCDX>^>}4S 
fc> 3*-* — If A- ->U>yi 0 2 KIHrt-SSMS* 1 0 
8^5^fB$tlfc, PCCIyU>yi0 4©*ICiia 
nEGRI10 6§IA5. PCCIyiJ>yi0 4 
©fc?X h-XDffiTjtt. #ft^X*Rft3RK:3ltt-r*fc* 
KteJBStl-So EGRJS10 6«. fc<k*.tfx>5?> • 
^-^> hf^ffflnEGR^-7-1 1 0S*A. 
cnCiOSf^S^UTi^nyT'l/y^l 0 5 

<5-f >y— 2? • v-7h-;wF l i 2\zftm?zz.tih°I 

SgT*^>. 5 s -f — tfJW • X>y>l:*HTEGRS«ffl 
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• x>5?>©0«^f^t:$*n*ii»!i3ft«e ; ?*a:acNo 
x(Dfi-rafe^>„ assnfci>y>ioon 

# ^ =f ^ — uif % is 7s \z m m r * * £ n h w t z m m 

LOO. tV — - x>^>fcEGRCDJB«[?£ ! bfce, 
f. «tD4Mltt**fi<. =17. h^C9ii5^->X^A^ti 
fHrf*. ttAH m^Lfc«t5Cy'J>^10 4^5 

opcci-egrii «fco*«k:. n>7'u-^-y-*^ 

10 fc, PCC I - EGRONOx#UiiJfiHCi*5«ii 

©»i*<fi«^n. j e-ntcj;oTx>>?>ojs^*iaiA 

<E>ft-3. ffiPA£>«, FIG. 1 9 lC^tfcX>>J> 

[0 0 9 3] teTDCI;::fett£iBft£^b2 
it. fe7TSOC$$ft$t5fe7ifcaiM)5:3>h 
n-;i/^|g© i -> U >^cDJE$Stb (CR) cDpjg? 

2 4:1 («iS&S!j£fi£ii-r3ffi8git) 1 2 : 1 

JESIit<D«Htt. -^©ftSW^T^, fi£ffl-T.-5«I^CD^ 
-f 7 (J:0*#»fc:»±*©«»oeaj|Si5«c«rtt> . tzL 

^\ttMtf7>$.iz\tzfu/-t>mizitsCTg i tez>. tamx 

30 PCC I*6»fcHT*EE«Jfc©3&**»J£bfc. 

tii«FIG. 2 0£#firr*<*:. ttUPASte. 

FIG. 2 1tC*5V^T«. diSAe.fCctoT. EESS 
JttC^»t-5S^*iTD C S O C (D&g t A# < 

^s-r 5 c t $ nx -a . 

[0 0 9 4] EElSJttt. &ft¥mts.EimVc1k%:?L%Z\}i 
40 -5. JESSit bJ^x AW X 3 8 X>> ! 

TTDciE«T7 i ^-^*flEiBapr)**-a-*fcj&©«««i 

)iT/U^tt5Ctm5. FIG. 22a~22 

v 5 ^ tt, T D C S^CO i7 7 > ^ (C* T j^^^fiij \Z 
50 DOL,. «S«©MttK:*«-tt»**T7 ; +-5?S*Jlfta-B- 
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C0 0 9 5] ^^tro-tt-TXit ss-r-sffiasitw 
to 09 6] i->'j>y^fco©if?i of uow si 

= 1.000cc = lL 10 
TDC^U77>7ta=l 0 0 c c 
ffiBSJ£= (lOOOcc + lOOcc) /100. Oc 
c = 1 1 . 0 

75>xtS«= 3 0 c c i-Ttltf, 
^7>-^tS^)f A^f©fiE«tJt= (lOOOcc + 10 
Occ) / (100cc-30cc) =15. 7 

[0 0 9 7] FIG. 2 2a^#IT5i. ^7>vt 
15 0 »J ^'Vy Hi 54 tCfStt^tlfctfT 15 2 
F*3tCES$tlTi5 0, X>->-><DtfX h> 1 5 8 00®)^ 

t5*Al 5 6tCj;-=.TB«iSn-5. 9I*3&»*:/U> 30 
^16 011 Z.CDZfvy^^^tlK 1 5 6*HtdJ&*-3T» 
^^1 6 2©U-fXS:tilin5-e-^^[fi]^#^T-5. - 
©Slfifcte, AABi©y7>i?t 1 5 03i^l#5i*n-5 

-J-Y 1 5 0cDtt»fiw-8B#x>v>>©fcfx h>l:io 

[0 0 9 8] KICftxT, FIG. 2 2 biZ^T^O 40 
C 9 1 * >A* 17 4 fctM*Sftfc«M*:|aiS 17 2 

$n^giEft:ffi^tti©7 p 7>-^^ 1 7 O^ffl^Ctfet 
**. FIG. 2 2ctt.' Byc9&K#fflBH|0!)&!£0|-7& 
0. ^7>yv 1 8 00— ttlcMttlsTKJ&Sttfc?* 
>A1 8 4rt^7>7' , J >^1 8 2 (Ci:oT#^jn57* 
7>>»Vl 8 0#4Ifc>9, >^fCX^;W4 : Sr 
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EttMRttttSl 8 6#^?>^t 1 8 0 ^T^lCjfbfcB 

, T*tC^*^Cl<0»)#tt, Xyj>^18 
2lc<koT5£7jKlii!j£n.5. &tt»tt. 75 

ssnx7yij>i/i 8 2#SBSgsn. t.t'u> : ^ic 

x*;M=*«R;sn*. dCDX^.^ttttsyp-tT.^iS 
/W7"18 8trJ;cT3>hD-Jl/$nfe 
U- hTdft*?^ >A* 18 4 6BE««*«tlE*»n*.' 
[0099] FIG. 2 2dH 3 £> CWO|«6«!T* 
0. 7"7>ytl9 2S, ttttffiK. tfXffiJcSiLTif 

9 0£fg*.*. TDClCifit?< t, ft>Al 9 6 Kg? 

isntM«tDn;i'7'i 9 4**Kia>n. x7*'J>^i 

9 0#:/5>^* I 9 2«il 6 2 ftlcjf 

fl62|»3fl)EM±^t5. 7"7>/tl 
9 2tf7,7*)>i?\ 9 0 lCtribTJfbMSn-5. 

*«(casjE«2 o o*&fHb* (jemm) *^*>/t 

19 6tftfttntf. 9l*a*ffi«*"COy5>5?Vl 
9 2 CDS OftWKKft a. ^Ei!|t7'5>i?tl9 2* 

JU72 0 4«-£«fceEE{Hnift{K£S2 0 2 Sr-JS/B L- 
X. >S?-v 19 2 TOS©^ >A 19 6 {Cf^idSg$; 

[O10O] JE8Htf>?T*tt. *TSMM§->7 h 

^trfiitrx h> • x>v?>iafftc*3^TfenJtg-cfe>). ^e- 

^(SltfT. h> • X>v?>«. *ffl!ftffFSS4. 010. 6 

1 ltcn^sn&^'f 7&<&v>tt. *s^fF^4, 9 5 

5, 3 2 8 IzmTjkZtlT^Z^&tiLte 

Z\tl^<D±pq^0m^<O AftTtAS. uiTF I 
G. 2 3S:#lt5i, £ JI i:S$tlTH5 <k 5 K&JB 
■>7h • /*rXA2 1 0£^TJE8SJfc£aHt;£-fr-5> 

2 1 8*3«t^2 2 0\Z*n?n#7>Pi<"ryb 2 1 4 
^±li;2 16^$tl. -^Oi7 7>i'>'t7h2 1 
4«3A73-> J r7 hg&#2 1 2<hffi7»-f 7 hg&#2 2 2 

lgB77t>7"'J 2 1 I*t5>#$n-C*0, 

^>Jl<i:^T#5. ^7>?->f 7h2 1 4M^2 1 6 
«, ^*2I<7)^7 • 7^-k>yj 2 2 3 ^LTg&$ 
tlT430, h'7-f y • h 2 2 5K»?3£-e3t-f 

-5. F I G. 2 4K^c£n5J:5fc:, «S2 1 1 
tt. A73V-V7 h8C»2 1 2«5*»fc7f>hSnitU 
>^-^72 24, 3rT 2 2 4* "pJSO^T — 
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A2 2 6, &£Zf-y*7 hg&#2 1 2&&Zfi2 2 2 ©# 
[Bj-r*SISB{CV>> hZtOz^T - 7yk>7V 2 27 
£{SA-5. n-7-^-^AzXA2 2 8a, fcfx:*> 
•^2 3 0«tAT'J>jf-^72 2 4izmmmz®i 

u>^ • ^7*iae-rs. ¥72 2 4# 

»ltLT^SPE?K ->+7 hgg^2 1 2*3iyC2 2 2« 
l^ffit^C^. U>^ • ^7 2 2 4*Shf-^-> • if7 2 3 
0 ©(§!$£(;:.£ oT!Hn|g£*l3<*:. T-A 2 2 6 *t|HJiE L 
T->* y b§B#2 1 2 £ 2 2 2©Sfflll:^b^4D 10 
3. OSOD-r-^ '>AzXA2 2 8H A*->^ 

* 7 Mgfh iz * -5 ^ 5 > 7- a (c J; -3 T fefc h £ ft 
*@#©MJ££Rfc3rf S/fcifctc&ffi-r-S C t 
ddT, *±^IigEEi^lt*^ CR©&*gM*->£©tMg© 

tfXh>*t r-tfDj ©fiffiMTSlMC^^T-S 20 

CO 1 0 1] ffiggAete. ^fXh>-I>y>(Df 
JC«. F I G. 2 5 lC^bfc3 0<D$f?S/^"&S:nTt^ 

I^ICTDC KitU flEIWfctt2 5 : ITS*. Sf§2 
tt, 2^t^ h>^l;&5tTDCi;^Tgtt 

HfiBo^fli^tifewt-rnji. *-©,t#2o©k: 

^h>©B©$»f!j%<!SD. EE8JfcHj|Sl8*K:fc<&. 

hD-£©jji*Jl 0%tb, 4 6g©&*g 
fl-m?fcfX h>*t»«rt-3 < fcifcbfc. SM^iTtt 
x>s?>©»fcftfcK* tf7>-Xhu-^ Z3 

z\e>m$nz£i\,*-c}iz\ftt,<Dm$:— mzm&v 

ft. 40 
[0 10 2] °Jl£ft*S;g£#?*ff6jt?X h>« 

«>H«K:#W-*3Sfl:©tt*tt, tofflU* 0g£-t.5 ( ^;i§• 
©TDC^;::fe^7■-5fc:x h>R0D^U77>Xfit>L<tt 

g. 2 5 c*bfcft«n6«aftr*ct36«a*bu. b so 
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U *^#MtfciM6;Mfc«>m*#R£b&V>8ftfcfc 
[01.03] FIG. 266#If5t. tf* h >H© 

©-r na** * < fc * h t*E it jt at* s < & * c t p 
wmizmznT^z. s&. «i^iit|!)i2os 

[0 10 4] *3»ffi*tfctt, pj^/\*;py • 5>2f»c 

«^tJU^^<Hi;*4:*3»CRi&Jffi<ftO. £fc I V 
C*««fc»&iTT*>*J»CR;*ns&t*. b^bfttfi 

»C&5©«. I VC£^H Life IVCtfSJI 
<ft5 4TDCI«*tT*f4*», BJSgtttbTta^fiit 
©3* L < ^.H^-fktcd: D X77D-BKbniH|g$g 
*t*. C©«#. ^ I VCCf|S3?-7 h?£liSnL. 

-tai77n-. u-h*»»r*i:.i:*fc*«. E 

iS>if\Z&m*mz>. I VC5-T >®««fi, «JBTE 
V C*^I VO©2fST*^)^ ^<Sj^65£E*flt©Si 
M££ffl-rtt«. xT7D-(c^g*i5.«^:t,>„ 177 
D— C^SSrRff $ ft V>T T D CUmZ&W? -5 1 5 

[0 10 5] FIG. 2 8 £#.1-f -Si, /N'^^.-f^ 
> hSfe«ffi^ifc©^M*iB S FCtc9Ifil&jg£g£&£ 
tdt^S. ^A©BSFC^t#SfcJ6fC«, «tt 
S&»i?-*©T»fttf, ^mn;^iss©g;jej;t), 
ffi*Sit©IEM©**W*bHS*i>JKTifeS<i:H^-5. E 

v c $ it * t t d c k * n 5 a g ± # s -a- ^ 5 1 -r n 

H. im\Z&^ B S FC^ftn Cilc45. ffilr* 

[0 10 6] HWA6*»fabfci:*D. *j»EE*Jt© 
^3Ett< FIG. 2 9CSTJ;olC. e-^©->"J>^ 

Efc**a«issisti««fsn*. ivcn vc 
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^^ATDC SlgfrSgfi&i-f £fc«K i'U^EE© 
hU-^tt r^c^J JBttlC&Q. &®<D\±->7\$E. 
SSCgHl/TTDCICfe^Tii;, 2Slfflt:-j'BI 
«HC@HLTTDC«»C*^TSfei;-5. VCR£J:tfI 
VC&m<D2-Z>(DM%<DMmt> MmnZX (CR<1 
8) ^^cttJE«ICOC^ (CR>18) OHfW»T4i; 

L&ai^ V-y'riS— BSFClCjott-SMS 

L,<fcV>igjbn£%fcL (F I G. 2 8) X>v>> 
©^U-y>mft;St4Ct!(i^5 (FIG. 2 
7) . 

[0 10 7] 3ztzmmA*>\$. teuK^ifiSK^TSS 
Ittb \Z K £5 ViffiR! Jttf&gTifc -5 1 WW 
bit. fctxtl K§ti&S#*BcOS^ 2 0g. i3«J;tf 
4 0K©tf. ^*l^ftK2*f£;-f 5ffi8Stb**3 5> 3 20 
3, 43«ktf3 0£T®*t*88l*<£t;fc^. *j*-k.7 

&fr£;fc/\*-TSfc#(CJEiS!iifc£*<j2 O^MUfctttltf 
BK&tK *i-&trJ:oT«^-n*i2 0 OA-J^@^.T 

b*5<, mm. ■smffii£jtpg©*£ffl^-5«k9tt, k 

T&»rt 5 «6 © #a £ T -5 B 5 *<*J8 f$#iS V» t 

[0108] um^=i>hD-)i-r^m^mit. -r > 

Sd^Ttf^n^. (2 0 5KfiT) ^^SrBjed^Cbfc. 

mmv (0. 0 45uu>) e-i7St^u-h*^5 0% 

ufct^tt, &mmm<?>{t¥3bX:ifi. &-rfr-cit$>2,fr 
soc*ae>-&-5o u^b^^e., >v— 

CDsSSSlCjgBbT. gi&tfjK-f >t— # • 
£ri$J3I-f -5. FIG. 3 OH^Ti-SC. I 

MTiSitfTDCWiggA^ L<{gfF-f 3. TDC\Z& 
tt3SS^©7MSt*K:J;-3g£«tt, l5<hA,<!:a< I MTK 
#tt*fi*ffi"F»;:iBHU' itgfttc&tt *SEfl;t«fc* few 
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[0 10 9] CCT, ffiglAe^lf7> h>l 4 (F I 
G. la) K*Sfc»»to««<;itfc:<» PCCItf 
H»pI«Ba:CtSa?UTlriaAfcttBanfc^. PCC 

fce>T?IllBttS:Wr«.*^ 7JUSx£A • fcf* h>*5i 

2>Z\t\ttS.\,\ mgIAe><D»*b^*jg«SJlc43^T«, 
PCC I^{C*3tt^iE-'SA* 1 'e^<t:LT^b-5)^ 

«-5*^cfi<. ^-naaiSAe.wjf^bviiiSE^jfcfevi 
xtt^tcf&^^frwTicp cc 1 mmmtinzz: 

SOCIl mM&.ft<D&tl*^> Vu-)\,-?Z>Z\iz\Z& 
£u>bD-;wT5 JE«BJfc*J*fV*-f * 

BE*T*<5. I£»gJfcK:fcttS^im*TDCC43tt*EE:*7 

oiiSncr)^*<o. jefcffi!^]ttc^3tt«>M'>«TDCfc 

fl£4>£-t*5 t S O C d«ItV5 H i <E> friz bTti 5. 

[0110] ->ij>^rtffi**3>hp-;p-r*^2ro 

-f>-T— * • VX*— ;i/h'F«3©ffi* (IMP) 
^$t)^-X hffS^It^ST*^. SOCffl^ 

5 > iffr&fi © b» «c a: * c t tt-r tr «c w s *i ic a 
^ u, ttf^*<*tt, mes:= 1200RPM. 35 

5. 7K<IMT<3 5 7. 4K, 0. 2 5 6<<f>< 
0. 2 3 6itfc. IMPiaiT*5. JinSOfttt 
^iKU^Uo-p I MPS*BUnT*fc*»cl±, I7-7D- 

*>&-avm7u— (Dmm^BWiiVit. fig. 31a 

I G. 3 1 b«#HRr«&. lft»*0#it*«. 
IMPO*lntca-3T^5>^ft*flB**J:CWIB«« 

G. 3 1dtt, I MPWifDnfCfcoTS OCW)HI:4 
FIG. 3 1 c J4»jOWje*»6 

me>ntcm%k-?&<o. 7-zbE:<Dmmfrwv<&M± 

■i hi&jtS-e-?)C:£$r^5|{C^LTVvf>„ FIG. 
3 1 e £#Baf.z>£, I MP ©Ji?jP«C^ c T F S H CAP 

So fig. 3i ftn ft±mitkamiiBisJzTfi, $>z> 

mm\t^o0<<Dmm\zmmvx. iup<Dmmz&^ 

TG I MEPfrMfia-TZZtfrin-ZnT^Z. FIG. 
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3 1 gtt. i mp nmtoizft-oTt? a T.m?F;<Dm®m& 

^fC^SdidiCtHC^SbT^-S. FIG. 3 1 h 
IMP^itJD-r-5tFSCO^fcB^i!>-r-5i<i: 

FIG. 3 1ift#JR-r*t, IM 
PKckoTFSNOx WftB 

fc>d>-5. FIG. 3 1 j fcli, G I M E P (D^Wj^ 

(COV) I MP©J|»l:#,T^t5 i 
*lTt»*. FIG. 3 1k(l IMP*t±iJ)D-r-5»tPC 1( 
PWrsrt^St. FIG. 3 1 Hi. IMP© 

Jiinic«fcDffp«y < x^iijD-r-sct^-r. f i g. 
sim^imt, iMP*jfiorntf, j:o^$v» 

G I ME PcDitflnle^oTP CPO**&iiln*«196n 
•Sdt/Oit)^^. Jl ©$£«:, IMPCifftit.koTS 

[0 111] SU©8f?EH::fcl,>Ttt. £ESIfTgCDBDC(C 
iS^Tffi^S&fcS-e-fc. £©flf3£«, flEI£tt:£14. 
5 : 1 tlT^Jg^^ x>i?><D|gIK^:«l 2 0 0 r 
pm, BDCEES§i&g«3 8 9K. SfiJtteO. 3 2 8 20 

0. BDCK43&7*ff*£gfc£-B\ *njyj. 0 t^T 
0^7^-*S-«fciftb&, COWSfcj^S, BDC 
fc*»*£E**«JiJD"r*.iSOC*»J:r)^j«fc^i; ai: 
itfWS^fc&ofc. ^niCtt^T, BDCEW1. 
7 5A-;i/iD*snt*H, *«x*;m£©i o ** 
«b*^tb$n-r, BDCEMP = 1. 7 

*^FSHC*HJ*1B<. «*W£ofc<S5&UfcV>e 
»^EE2n?«, -lMt**©£j£<b&vv EE*****"*-* 
£ (IMTf4-*ic*«F) . jB»T**»0/t— fe>T- 
— iS&&<f3LK)—mK$t%<D£.mm'J>L, FSHC# 
<£<&-5. 4#5£©BWJE;*j T^TWjSK^W 
^±*£&U S*T{g;l,iFSHC*J;aCFSCO^aj^ 

'fofce.^n^o *7t, BDcic*»t*#*fctor*>ase 
Yb«, ^ - (pct) fcfew-*#flrc 

-1H" #Jl,mm. (PCT) fcfc^Ttt, KftiWBM . 
^Th'-^s-jffiAs. /E^3©iisntc:#^T. 

CO 11 2] IMPSSEfcS-a-sctj&tSOCfcStfC 
&&©Jf&s#|!!l£n> hn-ju-r-s^sg^^t^o 50 
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#5i:tiiil^*t?fe5. iMP©nsn(j, soc$:ii 

©K;U^Sr^ftt-r-5©T*tl«. WM7a— - U- b 

5? > fc *5 HT«JB $ nx v> -5 ©«JE © n > h d £ m 
CJjm\Z£Q. ^.D^h;U5 3 (FIG. la) fcJHH 
T-f>y— £ • -7x^-;PK©SE^&n>hD— fr-fz, 

vm-HPcc ix>i/>at;ut-/7£^_ KT 

S>J©&g, fctAtf-f^-* . vxsJx-;i,Krttg2B 

[0 113] •T-CfcKMLfc.fcilc, !±igSAe.ttpJ^I 
MT&ffflUPCC Ix>y>|;^sOCS3> 

t>Ttt«HfiE*«: (CR) *1. &^M.m\Z)5^X\tlS^ 

**«fcfclr>Ttt. g»«RT«flE»ik (VCR) 

tt. tt*to«*S©S»flgvCR5'XT-A*«yBt-*;i 

»fl9VCR«kD-»y;i,T?*0. ^XhWJCtT* 
^©^ZSSWC&HTte, SOC*«nJ^ I MT^©^ 
©Sfett^-y>©^Jn$rjli;TrJ> KD-j^tlS. g 
ffrWVCRi/X^Ate. ft«f;Wft<fc;5£ (->U>^ffi 
«£E«Jt«(C. (->»J 

CO 1 1 4] Klf^lSHdtlS^Cifeclw^x^A©?!]^ 
^CRtt, X>^>©^I&* e fc0^g(CL, ffiVift^-C 

R£n*£©smet>*<&a«. pec ix>i?>K*»t« 
Hgi&e^s oc n > h n-;ut©a*^toi*-c»c*jir»Ttt 

CO 1 1 5] ifcfefc:*V>Ttt.' PCC I *5*S*ffifl§-r* 
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mCmm<Dft-2T&Z. PCCU>y>©lI(Oj$M 

te, X>v>[eie3gc*t<£^ «2 0 0 0 r pm) H# 
»C. S*WlC«^«yD-t7.(C^0, FIG. 5 5fC^ 
1/tPCCI X>i>>© log (P) »log (V) <D 

[0 116] *»9li©SijO*tt«lC*V»T»4. *8£7a 

x>:x>©e-*xu>^mKisi©TMT£b*. i&as 

iTtiH. IceMFIG. 5 6©log (P)# 

( log (v) ©y^tc^-r. PCCII^D« 

«, a#WCNOx#ffi!B3!R££j5£b&^ <> StriMC^** 
it* E G R V- h S# 3 H8SI©it»C«S«lfiB^»CS«l 
PCCiMl:ioTfTi;ffiMfi 

-5. j£m\Z&tfZP CC litem j$±Ztmm<D&m\Z&m 

t-*j^©ffi;**>6iii*#«£>n*a*. pccij&j&tt 

«<i:A,<i:. fcb<te£^fc<NOx!*aii8lSI££jj£b73: 

^"l — *@#NOx#tBte. r-f- tf;Hftf^tCit®ibT 
»ftK:«lr». P^ltSt;:. PCC 

^t*?>. #*te#jT^t-*iM£;i'©7.;z.sg£W:. 
( [0117] z.o&mmw't ?m$. 

ftteP-l V? h r>^x:?*^£ffifflbT. ©«/\\>U 
:/©81g (IVC) i««|i^&*^«^©ilSrK:jKS£f£ 

gej£*as£b*i:-cBiiS£n* (pccims^) . -> 
*„ mmmft<DEEtimT\z. ±>v<Dmmiz£K)is.ig& 

fflbTfc«fc<. ;H?7'^- ^JL^FOTOrattS 

5fe#£*HHrJIBK:*73ft, X7.©±fi£7!>*ttJ;t 6*1*. 
SfcSSte. T?Ej«ifi»T»a^;uy}&fM^*l*aT. IIS 

WMWfcaitt-r*. pcci»6©i*M®A- 

■fe>-r— S>tt, NOx43«fcl*;*X©#ai«:ffi/hK:bT26 

sp43cfctfG i MEPsa^imioicist^ct^ 
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T^lC^SST**. 
[0118] FIG. 5 7 (4, £©#li£0i|©tM§©x> 

□ -5 12 2, $M hJBft-f >5?3t^^ 1 2 4, * 
- hHt$H >i?x.9 9 1 2 6. 1 2 8i5<fctf 

£ -^5^131 £{!*.*,, C©X>v*>tt. § 

tf. PCC I J E-KT<01»ai«i»*J'&*n*. a>hn 
-7tt, l&V>Ug&<B85***l*S, 

*. 3>hD- 7 ll PCC URtt^D-fc^lC* 

3=-*— s?©rt88iaa?j&*±#-r*. c©ia*±# 

«. MPCC lM&©*£*<hbTfcfc6£n*CO;fe 
J: tfH C ©&tti£Ttf *«&!) t ft*. 

20 ffl«/*»a^«oa5jfti»c»tt 

^&©§Bte&<ktf^£ri>ha-;i,T*£ fcfcgij©;*. 

t X tf-f >S?x * * 4 2 £<£fll bTJ? $ b < l$&m b 
^>5>i**4 OfcttfllbTS/U^ftKBtSWifLT 

30 [0 119] a3SAe.fi. a»«/«B«»#«fcS«:^ 

SfiitO. 3, BDCflg3 8 9K. BDC 

fc. EUttliH. 5T*0, X>i?>(DlsIg3aS«l 
8 0 0RPMT$^&. «fflbfcX>y>©IWJ*»« 
tt, Cumm i n s ©C v-U— X* • X>i?>fflWt)CO-C 

»*. mm. fii^«»©q&;u»*tt-t»npn 

0. 7 11, 0. 216. iiil^O. 0 1 2 3 £U f 
^T©^r-7.T-S<!:bfc. ^JnbfcS^b^S©^^ 
40 &mt* "T^T©-?-— XtCOV^TO. 0 0 0 4 1 1 tb 
fc. PalEbfcKlSflS^att, H,, H.O,. OH. c 
O. O. HO,, H, *5«t^O,-efe*. FIG. 3 2 
fC, ig«»^5>^AS©^7 7£*-r. CO*sJ;tfH 
2t-S)ViT«, SOC©it*-A«^7>i7^IStCbT0. 

5ftt«8fcftu*<, ^n^£<.*i.©-r^T©{t^atcoi/» 

Ttt, SOC*^I ICilJ6e.il. O, T'tt. 

socic*^***oXfl;^6*ifc. oso. 
ft^a© <c> o t fe-iswft -f * >stc o t s o c \zm 

so [0120] Ei±*e.ajHAe 1 ii #sto«©^-y> 
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«r3TSOC»C*tt*Sfcj&»**r*Ci*9§S*»Kl, 

fc. AttWictt, fig. 3 3tc, **J><Dmta\zx& 
socoiiJ&.'x©*****-. as^-r^ *>©§§&«, 

fflt5PCCII>y>, LfcjJSoTHCC UCStt-S 

soc^iis-a-s^c, 10 
[0121] *v>omtatfsoctz*isttBm'b*-x. 

PCC lx>i?>t*tt**8«fe«# 
ffj{cn>hn— ;UT£tKoj&>©2r«fc:*V>T.:*-*/>£ 20 

^«©y'J>^OSOC*«If5rt«JT?t5. 12 
»C* K&'MOO, ©Pirate. PCC I x>i?>^J:zjC^ 

i'Mlyyy, ^-f — fe?;U • x>S?>, *±tfp'cc 

o 3 «, JUtt^^^sjsaacT rx> 30 
>SS£gt>a&«. tf;p • x>s?>©j§£-, 

[0 12 2] fflPAett, 7 , DA>^^fflL.T«jf^-r-5> 
P C C I i>y >0g5iik©a:tl;t7> (o») «t 

rt—PA'X (Si) x>i?>cDRft(co,**flrr* 

dco?i^«, #j*s&AlMf£#tNOx$ti]€*ii;t.& 

Bd*S I*«Sfijpair«Jl4:fcJ:0. BSFC-NO 
x©hl/-h'^7M#jn5. CCBSFC-NOx 

£#ATH*. *»/>fcJ:saE;&ika*©<rFtt. # 50 
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*«£»©IR**JEtfS. 
[0 12 3] SWASH, IXU<DJ|ft«tSOC,tl 

OC*t>r^»CJB86, ^\/>^4Sg©^0{c*JW-5* 

TftJBU £ 6 fcSOCfcita* giilS 

P C C I X>v?>, lfett«IfflXA-^Ml>y 
>*>L<f45 i ^— fef;l" X>^>^f,©UHCSfUi^I 
Mt5^tfcTt?>. *©**. 

^JnibT^«,©igS$r±#$-B-, -^mcj:^T«8E©&i 

^tt-cjRarrtiii. *—£>©»£□ ©ja«j&«±#u 
x7«a©Biji«»iisian*. 
[0124] cn6o«f*icai^wtf, 

■iCttJB -if;U • X>5»©*Mft**t«>T* c 

-c**. x>i?>«, ^«tc#«BK:-ai5©«^6f*isi#-r 

(BTDC 6 OflESfctt-tttfiUt) fcffifeTjSWcL^-f 
<?Z>. . *©«TDCifi«TS6Kj»»S 
*ft©+fc) ^©^A^^tc^tl^o 

S'JfcSOCzi>ha-;u • S^T-Att&RfcOfcs. 

[0125] 5*-r-if;u©fia»»©»i&k:*vr>*« 

#ft s wytfH < is tfi t * »/ > &&a t, l < a -> u > y 
tc^&nu ps,©jaas±#$-er-s„ ^-y>tt. o, t 
o»c«-#sn, ott. %^s^©s^u- h^dEiiL, 

-AZ^yS:MS&b, ®fflJgi!»^©**S^-ft:*3g*<SiS 
* , />*X>S?>©»«;icjRflim«. 
(O) JS^©SK*«ifftiU, -?-©^NOx»ai*lT* 4 

0 + N 2 <--> NO + N 
N + 0 2 <--> NO + O 
N+OH < > NO+H 

[0 12 6] PCCIt-K*6SIt-K^ff* 
«fctf-€-©a»©fMrtt. ^VXCtoTglCSS. : 
I>y>*PCC I ^- HC*HT«AlKfT»fPUTV» 
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•5. ^-\/>S^fflUTSOC<Dn> ha-fr&Mte-T 

z<Dm<o*>j>mmt> iMTstK^gLfci 

^tCEESStf So Sli-KMDt^fcii), =tV>S* 
hT^&<ft-5. ^«gt£<hLTte#-h«5|S|<S&t 
-^jftjk»ftE<o-9-#-hK*»tt«*i?Jtlirt-*. -too 

[0 12 7] g^&gCDifJnteSOC ffiBl 10 

A"=>te, 2 0. 7/1— fe> h*6 2 1 . 6 5/1— fc>h 

icUTlSb^ii^-f. 2 0. 7/t-t>h^6 2 3. 
7 /I— fe > h ^nmmmt \Z £. -i T S O C COit **« 

> ha— ;w«t«&n«. emu, (*fcttK«SYt 

SBi£tefflLT) 3M?»fcIUJX7 , a» 
CttCjcOStJ&Stl*. ttigBAStt, ««^*-5>rt© 20 
ttSO/t— fe>T-— 5?*»7 8. 6/t— fe> h*S> 8 0. 

6 At— fe> hfcUHnrrSt, 1 8 0 0 r pmlciswr^ 

7 >**s& 2 s o c v>mm&<bfr & C t 

tt, cniHC«- fe>x-v 5 <DN2WliJn*iFSNO 
xSTlf. IfilKglfcOONOxSO. 14 4^5 
A*«E>0. 0 4 8^5ACtSut*JB»6n&. 

[0 12 8] ic&(CTB*ofl$e£Xff:3 
t»*. tut. -f t. h • v-*— ;wh*^e>n> 30 

•f V v f- © «« □ £ E G R S «£a 3 *T WW £fr o 
fc. EGR#7:7£— £ — 9— ©JiaraB-frSftSIIi 
SfcdCOW^SlC^^iTlST^^— 2? — ^— ©tiJP 
©taSA«3> hD— ;i/$tlT— ^tCffifcnTVifc^J6> 

av>. c©w3fc©m. mRwu— h^tf-o^— * 

X*— ;U h'i&Ktt— £Cflt&*lfc. EGRC5I/-KS1 

&£*>***> <=>-r. EGR©ttimcfiE^Tsoca<jin 

fcfl*. ^"b-aifc^nBttOfcfcBHfcLTtt, EGR 
©*S?2ft*a*3tASft-5. dOEGR©tiSnlC«fc-5>SO 

c©aaa:^«if*o-c»-3fc. ufru&tfs. egr 
u— hd^igjD-rsi. coiii^Hc^tb^^fciijtro-r 
*. sfc. EGRu-h**iftrr*£, ->u>^rafc* 

»t*SOC©BB**«iaoUfc. P1«&5fFW£. I MT© 
feEGROU- h^itiUS-fr-St. -f jT'/— * h • V~ 50 
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fc. m$*h — h^-^T^-pitcii^e., asjt*«Jiijp 

Lfc. £©«•&. EGRl*—b£ii*j7%*£> 1 396EG 
tt. EGR$r«lJDUfeC:tlCj:?)©^,X7-v.(D#»?^l* 

[012 9] aeja*«M4*sfc3Ei, 
ts o c&£zfiBM<Dftm&3 > h n-ju-rss'j©^ 

Xy^fct, fctAtf, ^^Xffi, ^XffiSjfcKtfetS' 

>ffi#&fc5 2;iI&^b3«K±©»f£{£ffiLT. 5 1 
> ho— ^SrnJfgC-rS. FIG. 3 4 JC^-ripfC. 

SSim7&i]E^lc^«e)TS^-5. ^aA>, x^>, ^fe 
■f-OTfl&x>i?>ja^^-'f;i/^ro^t;7K?gt^-pfc. 

VM4316li:**»tBlin*0!>«*3 > h a-;ULTffifflf 
«jKStsKDS14<t;x^;W=??:^{t:$-frSffijeo^S:, ^ 

[0 13 0] ^^1S5PCC I X>^>tc4o^T. e^J© 
-r*Ci.*«W6*(C^-3fcC<i:*6, PCCIRIT1 

ff-r**»«x>^>»c*»t*->u >^m©<»*i«:«d 
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u >yrt©^^ — ^ces«#frn«. soc^ 

IG. lbtt> ^@X>>'>tc43tt-5->U>^<D^ 
5„ C<D->7.^Att» 1 ->'J >^S/c«? 2-?'f7<D)tm 

2*5«tz/^^^ie#t-r'S)fe«)©it^7'f 3 

sstss £ a o t 4?- h \z mm £ #s-r * <t 5 tc a 

Rft^l?— -5?<Dffltt«rttTS-&<&; TDCffiBg{C:fctt-5 
MS, L^oTSOCH ffi#M»£&#«&**CDfi£ 

W^ffiSffifflbT, *5 2 0«<Z)ffla?3g£jiJ5&-r-2>;i£:A* 30 

m ft m t r x > >> > <t r> x £ fiE £ n * * v > £ & jb t -s 

Silt 40 
S O C* J:tf««©#tt$fctt*tB£i/- h©n > h d 
— JI/fc^ tc ffiffl T# & H t j&ttBH A S JC J; o TW <b ft 

Jt*JEa«J*0*»/ffi«JS^aikTI»l/fc*»C*Hr» 

((d<iT*n(»OT£. <o>i-7*n«*8»««jft 

• i>U>^EE£iS < -facile. 



^ - v^ttK gfc 2> *4£ fij± 

*R*SU-h*iI<U ^OttMtMC!) 

-toiSiicgftStxj • 7D-$igijp$ii^c:<ttc: 

*#©*tt. Ift3>hn-jl/-;y^3 9, 4 1 43«k 
^/Sfet4^-f >^ii7^ 3 5. 3 6 <DW)ft$:m%}<D 

> h u-)Vt%> Z. t \Z J:oTPSE*<?ItlT* 
S„ 17 • 7Q--I/-H1 fc<h*J4\ n^yt'y-y- 
2 4<»pJ^=]> hn-jMci-S'T'-X hJEOWSSffli; 

[0 13 1] S*Jt<7)TIS«$^7. h-r^fc«6, fflgIA 

^S*T^&»^Jl-a-$tfC J; o T# S n S ^ t H 5 
«IIELfe. jg^te, SSStC^S^^MJtO. 0 5tC*5t.^ 

f&M'kOfttit&m'bnzZ.tZTFVtc. FIG. 

*17t. FIG. 3 7 (C^$n££5 .^%^-Y^> h 
(4, v-'J >^SS©±#^e>^6*^C?S:a. F 

ig. 3 8*&m~rz>t. a*jt«««5>-rst, oso 
t^to^-s. a Pleads a 

4^ hu-i7X>^>©S^[4, SSifc36SiS<7iStcfie 
oT, tf-i' • ->U>^JEE£s<ktfG I MEPtft%\zm 
tm-rzZtZWZfrlZl^T^Z. 2Xb D-i7i>y> 
lCOViTt4, SaitODJittKC^-DTG I M E P dm mt 

[0 1 3 2] m9t\$Z*>\Z> PCCI«S#i«^t« 

LfcSL 8 0%jfi^T¥e.lC^i,„ igl^^u^^ 
€>d<0»C^41 0 0%fC&S,&l^. SfttJifeKfCOViT 

tt. mmitvmMzft-DTmija-rz. mmittfUKtxz 

G1MEP®«S (COV) tLTI^Ltt 

-i?)i'm<Dii&te(»&wiw-iiBi\zm'PTz>. gim 

EPWCOVt4. BWLtftfrtBLTH:, «KMi££l5 
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C0133] pcc iti&m\zt=vz>$&%imzi!i-?z>m& 

Sf^fi, #©/l7.*-*£&££ltTfTo*:. o£9. 
iSS. IMT, IMP. x>v>> • ^-f^i&K. 43j;tf 
x>v>>©*ia-e&*. afittroJtlntt, xj-7a- 

£5<ftD. S^tt^DXS^^^*t±#bfcd^ 

■ [0 1 3 4] fiUifctoAT, EB»frS©TSEji*?*S*BI 

ffSOBDC (T9EA) St<DI>y>©Hfl;oHT 
Wifcfcfrofc. C©«F9tt:43lriT. B»Jtttl4. 5 : 

i. x>s?>©iaeaswi 2 o o rpm, bdcjesi 

i&K«3 8 9K, BDCCEAS4. 3 1 A— ;k 

m-gnz>2L*j\,*(Drt—t>9—z;&®4< l z'\^<i3.z> 

(CHUT* JB#«*«^±jll8*r*S*Jt<)!)TIRtt*«aF«E 
T*C£*«LTV»*. Sfc. 0. 15J:0«V»a*lt 
K*fr»Ttt. F S CO#ffi*»##lcS5V>i &iP9!&>MC 

izmTzmo. zw&oizi&^&mMz&KTft&zm 

( »t&m&tfZ< to?" ri>&SK:ftS c t tsbTWS. 
J C*lfcin*.T. MSgJt£0. 0 5*^0. 4i:^flsSt 
FSHCOM^ttbr*T*?fc. ^£9. tt» 

©K*©KiA/£a*, ce>^mttiimM&-r?& : bz\£.\z 
65. £<=>lc, S«Jt*itlIlSli-*iSOCflD»**»* 

ffl^»x^.;^©is:tiiafeiiior-5 c t^snfc. 

tf-^-->U>y£E (PCP) tt. MS)lJt©JMlflC*-3 
T«iM9lC±*U cn*$fettffl?TIBfcX*;U*CDi* 

[0 13 5] tb^ASte, ^ftfeif L<ttftW5, 
I MPfteiKtC I MT*i^fCig<» h'-^--> l J>^ 
E«ffi#^gAair>roT$nH fc,fc;ltf0. 5t^t) 
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fi^U^JKD^-T, W<ff,y!|: I MT(343^TX>>?> 

TtfTSoc^s^-a-a^tfCcfco. cin£cDE#BfcS 
[0 13 6] ft-5?oift««;*t5cii: 
h 43J: / * ttftffiM tt © 3 > h o - nJtg k fc 

)V&Bim\Z?Z>1Ztf><D*t>-XA£l,-Z%Jl^. ftt.PL 

a, -*ten»*it (id i) feauB*-«*sx>$; 

[0 13 7] fiSPCC I»©fe*icSJt^fI* 

*e>4T.-2>XT • ^D-SrSI^-racitfcT^S. fflgSA 
"S>©^8J©S«&> SSJtO. 4 OJBTFCiiJST&o 
fc. fflHAe*^"f F I G. 3 9t#Ilt*tv ^fiJt 
36*0. 2 9J:9<h3<&&£. SfiJffl^Jftg&^-tf^r- 
>I^vtfffiaJtlJMW«frSnfc< ft^^ tjftt 

30 Xh •^x*-JUFJE**##K:*<&D» HSV^BSFC 

s^t;PT^iLTa>5wtWi5, pccr«»icj: 

/MB©*— H> • dr-Xj&i&gtc&S. 
[0 13 8] fflIgA£te. S«I©l*J:0tor*l=*» 

a*fr©Tic»^s-&a**«asnr»t*iwu>t. o. 

• VX3js-JP KffiJtfeTIf FIG. 4 0 fC^-T«fc 
40 •5lCBSFCC43ViTiSV^<^-JU7r^7>^CTVi-5. F 
I G. 4 1 43 ±1*4 2 *#|irf* t, /Jn$^^ — f>- 
*-Xt*UB S FCOa**fctJJ«, «kOitSV>PME 
P©»*Srffl< dt*to*-5>. Sfc. ^-f>"5r-X 
S:/hSlCf*t. n-*-©jfgA<t&at;:i85<&9, H 
FIG. 4 3{cae>tl*J;3tC. D-*— ©SSP1 
#ifi<^T^L.r.L^ 5 (□-^-©51MKI B rl±l 2 0 
k*612 5kSTO«i) . tBHA6tt, ^Sfflf*^ 
— tf> • y-7.©iM XfCtt. BiVi«BE43J;^D— ^~ 

50 S'jNfEJW«#£f *dfc£3ej|.bfc. 
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[0 13 9] K^»ffi*J:tfb-*-©igflEIB»fc#3 
t— »ta^tTffifflt5^iT»4. 7.-/1- 

OBSFCSittKmtfcfti^ iCBSFCv 

if >*»"bfc&-«MtK:i* 
coi4 0] m^Ae»tt, socc«tsx>i?>a« 

1 0 0 0^5 1 7 5 0 ST 7 5 %ltijn$-fr-5 
ti&i&K.Jl<Dffl%3izi$\,*T I . 5 %C0iiSn/5^^^n. *K 
j&fi&©BB$&lC43<^T2. 8 %<DMWfi%,t>*lZ>. iUz. 
T. 7 5X©X>S»BflE©i«ntt, 
tt&O. 8 13 U#«*bfc*» fef^ 2 3%09«'» 

«jd (^-r^8%<Ditsn) ic*fj&-r-5. sockets 

x>v>j§g Sr^^^Ksn > h n— ;^s<i: Jl£ z. t 

[0 14 1] dn$Ti!i^fcJ;5tc, Wi*con> Kn- 
Ji^&te. soc*io;j8i©fif«*3>hn-jn / T 
«ipcc i«s«*jij«-r*fcJ6K:«fflsn*. 40 

«» FIG. 4 4 1:^^1:, PCClx>i;>d^ 
S-^ffl bTffi^A"=>**3£iELfcNO xgptlj b^H&ffilC 

T0*NOxi»tBu^4atj6SBiiigT*o. sfc-en** ' 

[0 14 2] ffi«lAStt*fc, PCCIi>i?>o»Hi 
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xt*uji^;wa«»T«^b^;i/*«M$bfc. s 

•5. ffl^Ae>«. FIG. 4 5£#Bgb. I>y>lS 
#FSCOfc&tfklFSHC»aiK:«fc0*#fc«#£.5 
A-5<fc¥iJ»rbfc. CI CI 3*15 1*)tCD^a 

serFTte. ^stWfcr^ro^^iR^L,. fsco 

*J:^FSHCdt£t>fC<S^. EC&HWHSflECDtta* 
J&*H<£*. X>5?>3SftS;$e)tC^ftTiiln-r-5£. 

w»cFsco#di©ffiT*t)fc6-r. unsoftma, 

BDCOSfl|*qEft;-j-n«*n»c*U;rJEfl:"r*. FI 
G. 4 6 £#flBT4 #*Kttlr>mflETHU 

*&n<Dm&i>m?>tvr. ssv>FSHc#EtH£jsn-o>£ 
*«sr**»o/x— fe>^-i?%>js<^o, -m. 

#*CftV»FSHC»ffl*J:tfF S C OSNffi^fefce 
T. ft*. FIG. 4 7l:fflBA6W<fc5l:, SS*& 
&T'J<.&m.Bt&l 6 0 0K^@^.Tl'i-5-r-<T<D5 f — ^ 
•#-f>htt, «F*?TIBftCO#HJt*r*. 36:*, 3 

(OH) a*SgTS&5d£7J«?lf Sj&>lcfc-3TV> 

«*«*r*-*-r, *»k:*w* co, 
^fev^T^enfc-r^T©^— ^ • 5p-r> has, epa 

#bTtr»fc. 

[0 143] S*Jt*t*-<&Sfc, l?fifHCW> 
t*. *IMSfl:*^©fiiE!5ipcc I x>i>>c9j$,& 
-fktcT'ei^^dt^e.. **8fiS^fb*3S (uhc) a«p 

CC Ifc£-3T©l"3©£Mft|**:Rfcfc$cfctt9is 
*T*<5. fflHASte. UHC&J:tfCOat. i KMKt* 

^■ctrt^niiwibft. dtx^wiasg^icAofcji 

Cine>©fHlB5tESSnTHC©i!Kfii*J;J^C 

*«6*l:LTV>«. taMA6©W^CJ:n«. S±« 
<D\f.7, h> • 'J >^±<W©G3SS*/hS <Ti>t. PCC 
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^tt$*-r* 20©fcf7. h>fc;&HT. £7>h>©-LB5 
ifi<l:^h>- U^fcffi*.*: £7. h >©#**. HC 

©[!agB£27»J75>X*gi8©5. 6%^5.^U77>X 
Wl. 6%KTtffci:£. FSHC*W2 5%T# 
0. F S CO^a3**4 0 %T&-otc. 
[0 1 4 4] #tUe>Md>#S£i;£9£tt. PCC I x> 10 

/t-*jft*X>5»©«fc, jftMffitf/.hSl,»|Elffl3;'"T?e 

x > s? > i^t tt/h $ unasurt c x^> tzmmm& l 

fctV, PCC I X>i^>i73^-&«. /h^ViCagBrtfCX-o 

fe^oias*i(s-r^TiE^b^t,io pc 

CS«:i£l2&&A/£ftVi. Ufc*«oT, HCi5«fctfC 

CO 1 4 5] 2j£#PCC lr»<0«MM.S 

< t ; #^*H«rt^©«»©AD&**iaau ; & 

£fr>ttD98Krt©a*««9tt£lftft$-&S. FIG. 4 
8a*«tOT IG. 4-8 bte, h5£2*hn — 2r • 

-T. FIG. 4 8aS#int. -*M5I8*»C*V»T 
X>^>»'\^ K*J:tf fMbUfcS^iOU • 

^±^8>J>2^3 0 2©iS± (TDCtfclt 
£<£g) T#7 3 0 4£Jffln$i2-T, Wh>3 0 8± 
*07>F«3 0 6«BOC3»**l»bTV»*. 

CO 14 6] FIG. 4 8btt, D0ffl5*^/MbUfc^lh 40 

<t>m2©sfeig0ijT*D, K^tf^f 

#{fcLfc-»25MU • tT-X©BB*t3 1 0 UA> 
L&#£>, ClcASIiSWCfc^Tte, kfT. h > 3 1 2 

<t^-r j-<DmizMf$,2*iz>Bm®m3 1 6*<a;?i;*nT 

C © GD SB^«3 1 6tt, X£HC*e<. !2©X>J 

U *-©tMKUHC#tttd>rS. FIG. 4 9 
tt. $ 6lCSiJOT*ig«ai : S:^bT*3D« CtlfcfcHTttX 
>>?>©-> U >^^\>y H3 2 2l;^'^$feliff >A 50 
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3 2 -0*qMt3tl-Cfr>«. *CKtt*8»-f >5^x2>^3 

2 4«t«t>o. zmnm<D^mm\zti-y^3 2 OIC88 

&*a3C&*>&. iWttAy^&IUXEVk. SUA*© 
S6£«. SdtttHU *y^3 2 0£*-f >• ->U>^3 
2 8©ra»ifcttWl2:UiI8Ss K 3 2 6 S® 

-5. ttfttt. *y:/rtic*niM*x7©a»fc«fcoTjfc 

CO 14 7] FIG. 5 0 afccktfF I G. 5 0bC. 
47 ho — >7 • ^>zS><Dm-&<Dt)yZf • x+F-f >£pk 
T. 'Ny K3 3 4C&j££n&fty:/3 3 2©/iHlc 
tt, tt*U3J:rtRJK/W:/3 3 0 J&«Efi$nTlr>*. * 
7 7"3 3 2li FIG. 5 0 a lC^T«t 5 (CjKttS 3 3 
6<D\g.±.\Zffi*.2>Z.i: : b-CgZ>ti^ FIG. 5 0 b \Z^ 
-?&z>\Z*7-ty h$-frn«. /\*;P^3 3 OWIES*^ 

n)v?&i3 v -jpvzm*.. ti v ^©^^©gEaiS: 

ft/W:/*iBffik:ttUTll<&W*£^. *©»£\ M 

TSOC43>hD-Jl't5ii)iStt5. e^u 

> • x>v?>«r^-r-5C<i:fcT€*. 
[0 14 8] CuTFIG. 1 a*#mt, ^ffi^I 

UHC*5i^CO : &n>hP-;v-r-&. Z.(Dfttt>. 

9-r^o±«nck— ^ 5 id«ia*a*nT^-5i t— ^ 

7 h>^TDClCig-p*< g±agfcfX h> • U>2^J: 

aw* S 26 If fc 5 1 ^ - i?© IK .£ ©Dn^l C «fc 0 SS < «c o 

^UHC0D«t)DfcCO,3j»±J«4n*. 
CO 149] H»£tt0*ffl#©*R8H&5j|)gi;: 
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-A7^y-r^dt©**«oJ^tti:bTttiSU. COS 

[0 15 0] *ftOl>y>ll FIG. la^JclXF 10 
IG. lblcSLfcipi;. 

it. d©X>^>«, 5^ -if J Wf©^£&ffl LTWj 
f£T •£>t£3ftl'©5 :r -f— - feMU • I>y>ttT> fi£*l!© 

\z=T4 — wuMsws^ifrsskft^-f — t?;u • x>^> 

tLT, *A-i7 • y^if 5 6 (FIG. la) 
-r-5^./1-i7^^X>-^>t Ut, ^SNJPCCII 

^-^jftjk/SttjAikD I OUBtttt) BEt8Jt*J£x> 

[0 15 1] ;©i>y>ll x>v=>©^odk^ 
[0152] 1 ) *ffiWifc (»10: 1) , 

a) ±^mz^mfsm^m.. x/t-^* - uno 

x,- ^-^^EE* (BMEP) ©Sjf££te 30 
tb. fBMEP©ftMi|«n„ 

b) iEffittA«6«. - jgNOxiSB 

2 ) M&mtt (»i5: i) , *v»*it, mmm. & 

liUZftm (4><0. 5) , EEiSg^ik - ##fcft^N 
Ox. 4>BME P^itXigBMEProlljf^S-Jip-r-So 

3) SSEE^Jt 1 5 : 1) , gl^igJft, Sfli^V- 
V : 

a) 7./1—Cr&'X - fpNOx, tBMEP, XD-y 40 

h <J >^fcb©»ffU3<fctf{£BME P©SW££gttT 
-5. 

b) K.%$£.X - (pNOx, ifBMEP, :feJ;t«£B 

4) <6ffi^ifc («Ej8 : 1) , t3t&4*. 
-9A'X : 

a) 5&S^^§ - ##tCii5(^BMEP<Z>!&f££lg&f 
•5. 

b) IE^M/& - ##K:Kt>BMEP©f(if1s£Sft-r 

*• 50 
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5) ffJESSJt («10:1), g^igW, Jf-ffc3^ — 
7>n—i?&>X -tNOx, tBMEP, £J;tf<g 

BME P*J:tfSBME P©IM|2Sii#frrS. 

6) #*K»V»flE|8Jt (IQ2-0 : 1) . ttMIRtt. ifH> 
*», S«J^«, EEttjfek - I>y>SPCCIt 

[0 15 3] CCtiiSSuitt, BJ«ffi»tt*^ 

s»*fc*6fcS5ffi»Bjt©#»a:p c c i mmz&ft-t 

V>) ^frTTIi, ##K*HJE«ifcSfl6fflr*PCC I 
3Kffit8lt£ragU PCC It-KtfeUTl>^> 

sa-r-sfej&tca, x>v>>£>®)ft=;E-K£, av»«s^$- 

m < Z, t fe < T# -5 <fc 5 fcT 

[0 15 4] "^Aft- K • Z>J>>t*HTtt, EC 
U2 0 (FIG. 1) j&i, X>i/>CD&a«tg*3> h 

n-;uu #a©aw*^-r*fcje>fcx>^>cD^:- 

H©v;i^q&— H • X>v>>«, PCC I ^E— H(C*5Vi 

TfiNOxfttasi^i. iSffifititsfcaxAv-^* 

«C^JO#^^Cl<ht'ckoT. »->U>^EE. &BMEP 

tC> iS5EE«iJt. PCCIiii^fej:^ XD7hU>y*5 

K»it£»^(;a>hp- 
Jp-r-5Ct*ipJ|gTS.-5„ iffll^Tia, PCCI^e 

-K-X>i?>tt. SiPCCIt,l<ai£ft-y 

SrS'h'fbL. -tnfCj;oT/ 4^>i7'©^*^ — -^^rg/jN 

tt. PCCIftWl fctA«B5xSL,feJ;f.fCiga*3 
J: l^/ $ fc tt ^ fi it * i DC/ £ tt EE ft 43 «fc IX/ g= tt 
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[0 15 5] fei io©»flME-Htt. xgigW^-F 
cot-h'ii =ta— \t)\,-n<< ay bShmzm® 

Lfc. FIG. 5 111 Xn/t>TttfrtS'P.CC I X 
>i?>\Z&& 3 0 «ATf^ — • h- 

h>gi*T«, &&tz®M3itiLmtfn* > n. fsnoxi; 

3. 6X*£tt-r*£W«Snfc*©5 s -f--tf;i'-/W 

«k»*ft»*»#6tlfc. L^tSOCB, fi^IMT^ 
J:lX-5£©^mJtK*>av&>fcS-r. 0. 1%05*§-&J;9 
to-rsWciiA/-?Vi*. 0. 1 %©4§-&K:Jt'<TF 

SNOxSfffi^itSnL, 0d>e>3. 9g/kgifto 

UTl^. ^£U-h©Mg©JBM*«, e8c«ft5^ 

FSNOx (15. 3g/kg) 43<fctfFSHC (4 7 
8 g/kg) tfffJWcKVi. 

[0 15 6] 5V— tfiW • D>y higltCHbTtt. 

/wo 7 h^e,fcfce.$n-i>^x^;p^©/t— t>T- 
A^tie-rffittntt (soo *s^-nc^oTjiii6en 

[0 15 7] ffi®A-E>tt, PCC I j&SSI^;:H^S-T<5y-f 
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XfcT***. FIG. 4a, FIG. 4c;feJ;tfFI 
G. 6fc»rJ:5lC. fctAfcfSOCSrji'E.-e-.&CliiK 

Z3> hD-JU • ->7>^Att. ^W^Ofi^tliODPCC 

10 tci^i, y< xsr^/Mb-r^a^pcc im^^bi 

[0158] > h P-;U • ->XfAB. 

lawss. be*. tt&'XWit&zztmmitzmmtiwz 

pJ^a>hO-;H^ j88j&-r^>b#. BTDC20S 
<D^5>i7^S^e>ATDC 3 Sg.<D 
ICfe£-f-5di:5r«gE-f5. '©13 > h a-)V • ->X-r 

>h<D«ie«:^-rffi^5r^r^^-tr>-y-i B. fct 

20 -TS. ECU2 0H -fe>tM 6 gtf 

ffliolt )Vy{77yZf- 7— ^;U«ffUBr«^rtt?» 

>^^SSH^Snn^<h#> ECU2 0H.. jy.TPifcffl 
*«9Tr*«k3lC, ISSWfcJexDl^^Vib^ODjg^) 

30 U a*?bfclo^Vib1*»cDn>ho-;u- ^jj~X 
A, fci;U£. I7-J-7-2 8. 5^D 

1, flES&tfcTSJ^AM-XS 8*fc-*tt*2Hrr*. ZL<D 
3>hn-JHEfttt. PCCIliOM!iS3"fS>^ 
»*t<(4BTDC2 0ft©i77>^«^e.AT 

dc 1 om.<D9 7>9nm^v>wm\zmn-?z>tz*b 

IC, gfc^©^€ri'7>^^S(CL.T5«^e. 3 0 

•5. 

40 [0 15 9] ffiSAeii. ?&^.7tX>>?>tC*3UTS6i!j 

^^pcc i«s«6**efflb*ns«s«f-r*&*fcH:, 

TztXit, t. — 9 3 <dHX.JS/^.-k.\tifU— • 7*7^4 
4$«fflLT©^x7S«$r±#$-tt. *5<tyt/*fc« 
->'J >^S®t-^ 5 1 43j;Z>VgfcttX>->-> - i7- 

50 -C**. tett14^r6]±-r5fe*(c^ft3JWn>ho- 
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m lt-> <j >#te\z*nzmm?tt&-z$>z > . zn\z 

$K Sfcttx^—- • x>ix>^cD#p c C I x>->* 

pcc immz&czitztcmz, §3>h D -;« u 

^TIBSISttS. l>y>*SJSmtECUH x> 

*«©*8*5*-***wrd. **i\z±iTmm<Dmi& 

[0 16 0] x>^><DC7^-ATy^35^7-r-5i, 
£*.«*8&£gE©j&ft, I MT, ^Sifc, I MP 

\zmtj\i* Mjte*«&R«u ^©^m. socfei 

fc£AttU«ASatF I G. 8l;SbTH5i5l;, I 
MTSilK 1 8 4g*>f,iftl 9 5fg{C±#$-fr^,^t 
IC<fcoTSOC^ATDC5t*^BTDC0. 5fffC 30 

fc»K«l*««yBT*SC£i6jftLfc. tctz.lt, FI 
G. 2 1*#HH"r«t, JS*Jt*0. 3 5. IMT53 
8 0Ktf5tf, CRSrl 4 : 1 *£ 2 2 : 1 fcigjo 
T5Cti:J;oTSOC^ATDC2S)!j^BTDCl 

3*tjitri:iattoa»*. ssfcHaufett, rmf© 

*SJP <fc -5 J- \ - jg«<£> ±# S O C £ii * 
t«JST*4CiS5Lft. FIG. 16K*1%k5 

^^\*;p^cdjSu;$:o. o 2 5-f >?*e>o. 04 40 

6-f>^(cPfibTRMF^liSn-r-5i. SOC^AT 
DC6. 4**6ATDC1. 7^fcittf. 

T»**Mc«ts-r. socsadsci^nfe, u 

«AStt3;;fc, FIG. 1 1 «cgHrO>-£«J;5IC, m-M 
^D--^7m7l:lft:g, SOC*ATDC0. 

6«*6atdci. smzmnzztz^Lit. mm 
Ae»i. fig. 9 sic, RMssaoi^ 50 
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4 0 OK* & 9 3 3KIC±#-f-5£. SOC^ATDC 
7fE*£,BTDC 1 4*fC5itrCt^SIKbT^S. 
10 1 6 1] £E*3>hD-;HcRjbTJa. IMPOig 

FIG. 3 1c *#RSr*i. *8|x>i»cttjx 
I MPS: 5 2p s i a*65 7p s i a fCifSnf-S i, 
SOC*UTDC3. 7«*5BTDC1. S&tCjt 

tr. SOC©j>hn-;ncii ^rnfefpcuwju 

t0 16 2] SMJfcKHLTtt. FIG. 3 8tC^3*l 

mmvTmmtt^o. 30*60. 3 3 tamr*-* c t 

(CfcoT, SOC*ATDC5. 5g*£,ATDC2. 

W^^TWfcl. tn*W«LTSOCC»f*4 
*SCfca»T**. HiIA6HFlG. 33lr^T=ka 

0 0*6 3 6gKJtJn"r*CtK:J:^T. SOC*AT 
DC 1K*6BTDC 1 2. SflEfcatFitSMS^fc 
Lit. — e;WB#*fc# LT^- 

7aK>m&X.lztoVt& S O CSH&T*fc«>©/W p 

«*±«»x*;^©tto. ix*si sxtcigftrr* 

<t, SOC*5ATDC2S*6BTDC 1 OSKittf. 

U S O C £i§3£ Ufc. FIG. 1 7 £-#Hg-r&£. E 
GRC0^-hS;2. 9%*68. 0%Cifai-r-5C:t{C 
«fcp, SOC*ATDCl. 2flE*6ATDC4. 2£ 
IC*H*C tBKAStt. tc£?i\X*i7?> 

±§an*. soc*iBs-a-*fcai>fciefflTr**ci:€jRb 

fc. ttSHA^fi. XffiS: 8 0 *£> 1 0 0 iZ 

±VfZt, I MTy^7.SJn|a*3 1 1 KODig-g-KSO 
C*tBTDC14**6BTDC7*tIftsct*S 

[0 1 6 3] sa&octfcjjts. cn6©3>hn-;u 

**T*ntf±iB©«ta»^rtit«»u, so 

MT*»'>LTSOC*15f5ut!»STt5. 

co i 64] digiAett. «M*&»jftx^®j9tt«t. 
# a © ^ ^ ^ - ^ © ^ <b ic «fc o t m $ n f# -5 c ,t $ bj 

e>*tCL.fe„ SOC*til6$tl«t, ^^©Jf^*M 
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ftiAH FIG. 8%&m?Z>t. IMTiEf 
S19 Sfr<E>m&l 8 4CW«CiCioTSOCe 
gJff^-B-^t. *M»Ntftt6£^SI8'2 4S£&S3 

te££f::w^£g-f s. 

[0 16 5] SOC*ck^^©p B 1©H#$#x.n«, 
SOCSrjl^.1±seS<Da>hD-;P • Xhjfi'-*' 
&«fcJ8P4£M«-f dtteS^Tifc*. con>ho-jU 

ft. *ft<DX.>i»VLtttt, FIG. 4 8a~FIG. 

nK«fco*^&#x£^/MtTs;i£»c«fcoT, uhc 

[0 16 6] If^fttFiG. ibi:stx>y>cD-> 

&5\z. SOC(Da>ho-;w:ffflSn2>3>hD- 
;ps;®:cd t>Wlflt * c <fc (c«k o Tii& £ n-5 . 
Ecu2oit #->u >^zrittiet$n5-t>-y-i 6 

>^© S O C * «ktf/ £ teg&&CDim&t<& £> 36» C 

ECUH ■**6nfc»ff*fl'lCt>-at'b»*W' 
&l&^Lffi&©S«&n>hD-;^ffc£&;gU 
(D=i > b a— fr&gr&n > h n— }Vf2>tztbe>zi > h □ 

1 U >^©A*7 >Xiigtt. lSSlt©n>hn-;k 

ttsnTV^SfcitLfch— ^©r^ No-;k 5*A-fx 
3 8 Sfc«pJ^A';i/^ • $<i s >^*ffi^-rsJEfilJl:co 

5dtlwJ:Dr6]±$1±Sc:<i:d«T€-5. lfe^L 
feSKDCfU- • Zf5tf 4 4 (FIG. la) ^ffiffltn 
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[0167] FIG. 5 8H *X91®8'J®ftiK01T& 
igfytt. 'fttPCC I x>S?>K36*fi9T»*. 

ViEE77»C*5V^TfT^ns. #>tf>^« ->U >y 1 2 9 

^>e>^-y'j>yi2 9tt, eiriias^e. 

i?> • SSlXSISl 3 4<DM®lZffit> 

«W/U • AVK/l 3 6tt, KSCnjU^KUTVJ-S 

n. tnci:oTPccix>v?>(D«« (so 
C) *3>ha— *ctjfl«T**. urTatTS 
30 Ctll ^— t*>l 3 8©7X7n- • b-pu>-f 
Uyifl 4 0©VX7D- • W-hiD^fV^tTSb 
S. mttPCC I fcliabT^U-SXT'ljtO&ViWB 

[0 16 8] FIG. 5 9 a~5 9 ett. F I G. 5 8 
{C^Lfce^jSJCO^y — • ->'J 3 0SM4X> 

6fSS©^7— ■ ->'J if • ~>v>yi 

[0169] FIG. 5 9 a~5 9 eC«Sft5J:i 

tc. ex h>©is#tt4x hD-^ • x>y >ic^-fij7^ 
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*D**4i««i»*n*ci*6. m-<Dmmit\zm 

UTGIMEP*tS<S;4. #>tf>^ - ->'J 2 

SjPBIftf D b V> d £ft <Z> . HKWtC^- £ T<Dtt¥ 

[0 17 0] EiV>G I ME P VOlZmtfL-tZtzV). ft 
ifitf^W — tf;P • X^^-Ttt*— v^t&s&JB 

77 =r? (n>:7V-;/+r) X7J (->t7h) X7J 

— 1*» =0. 7X0. 95X0. 7 
7? =47% 

|SB*kif!e*0^-/t-5 l ^-i?^ 5 0% 

7j Gftft) =tj <*#-#Jk) Xtj (3>7U*U-> = 
0. 9X0. 6 = 54% 

[0 17 1] S5^G IMEP£S&^g*$^£#a&<5;r£ 
#3^-i^£SElijT5fc#K'.&®T;fc5o b^b, iff' 

— A — J- * - V f «ft^M * £ X > > d><i> R»i b ft ft 

tt&sfc v^fc«6, i** zmm-fz z\ii\z 

-So 

[0 17 2] rt«x>5?>fcj&Bfcx7©*£8M>Sii: 
Mifc<0. 5, 43J;7JC5 0%EGR*ffl^TI>y>4 

[0 17 3] 7./^-7^©5 i -<-if;^e>U:iCPCC 40 
fc'U 5 0%©EGR*±riO. 5©H$SJ£tt. — mt 
5t>fflTB6U. FIG. 6 0\Z7jkV?tmmm\t. 

m<onu—' ->u >y J *5i^»^>tf >y • ->u > 
viz^mm^gz. 

[0 1 7 4] #>fcf>i/ • ->U ^GttaHfcSCTfcD. 50 



• , #BB 2001-20784 
70 

[0 17 5] dOJ;^&X>y> •1M'2'Jl'«*f*fl:-r 
*ifcg>fcfcL 2 ^©SW./W^jtf&Kfclft*. FIG. 

6 1 tt, 1*©->U >^lCglbTA*;U^- -f ^>t-£l2 
^b/tfc©Ti£>5. — ^OSM/W^tt. gf^EGR 
tbT&fflT'^-SckStCgO^ttS. rttofroftflWU:/ 

[0 17 6] FIG. 6 2a~6 2elt 
«k?)X>v'XDtf7; h>CDS!>££^bT^£. &L/v 
t'eDJ&fiJKSbT, £rP&3^biEGR©&$y&jl^7&* 

fiSt&S. FIG. 6 2a~6 2eSW5iW 
S<fc5»C, =&->U>y«*D5 0%©EGRSrffifflbTlti 

^D*^UetlT (FIG. 6 0#I) . W7B*m 
W5. *l$LA)V7 - f-f S.>i/&m^T<b. Z. Z\~Cm 

[0177] FIG. 60 tdiSUTte. M%lft»E«/t 

;v^Kt]g«b.T««b, ^^-^©sftfinaE-rsc 

^□/\*;U7* I €«jL*. fi^mSEtt. ^^-v 5 • X 

7 - $> — 7—ftZ>fr, ^tl\ZttZ.TX.>zS> • i? — 5 
> h*fclil>i?> • ;v*tt« I/, x&SWtbT 
*ifc«EbTt>J:n. £cox>i?> • x*— Att. 

bvi«t5-r*n«, #w*8«s ix>i?>ictt«-r*c 

dCT. 5 0%©EGR*^«StieCi 
□>^7*l'«ylJ-Sra«X7 • yu— *«5 0%**i 
ft-S^i:lca@T-l>£-Sd«feS. note*. ^3t5©x> 

->*>«^icjt^si:. nyyisywmmiz&wizmti 

* J /hS<ft-5. SO^roEGRSffflT^il-^ii 

— b'JU$fet±S I A — v'a >o;®I>y>8 
J55c^ 6 ffi S n £ N O x >>t£. < t£ -5 C £ £ jg^T -5 . 
[0 17 8] #>\d>if ■ ->'J >^G©#7«x i^-Tb 
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£j3b>T&3S£0M»:/ • ^-A-^u'T'tfifrSlCfc 
^ □ K & -5 d <h & £ o 

[0 17 9] FIG. 6 OlZ^Lf^mmm<DJi>^> • 
U-f i7;Pdifl-T5frLV^aS0 10«. EGRiftlSfc 

JEcd^tO^MJEJ: 9S5^£#, EGR£®0&trc:£;!>< 10 
SliTfeofco FIG. 6 0 Ki^Lfc-tM' ^;i/«D«£\ 
©MBE£fctetl}^J£lcrt^fcsr, e^h>i^-Si 

rojf L^wfidt#e.n?.. EGRfc&tftcsrH&Kst© 

-3£fi©» L <ZH*tC t?7 h >£&fflT 5 C £ iciot, 

D2K©Mk*W7- : ->u >y\zxo'^z\tizfs. 

HOSkSIH FIG. 6 0l:Sl/fcI>y>-W 
£;|/<DG I MEPH^^iSfe*. 

[0 18 0] fflHASOWSSlCj^T. EGRSffifflL 20 
fcl^Tgjf£bT^-5PCC. I X>v?>0D«-&, iftO. 5 
5 £ jS A T MS Mifc£ NO x4#aW<fit!|6<JlC 

±#T-5::i^?.*MC^:ofc. FIG. 6 0 (C^Ufc 
X>v>> • -y--fi7;KC*3I/iT«^:McOEGRCO^ffl^nJ 
iBTfeD, cmt-«toT0. 5 2rj@A^)^SJtTPCC 
lX>^>*tK,^LTt^«^lCfe, NOx&fflfcW 

[0 18 1] FIG. 6 OtC^L,fcHigW(DX>i?> • 

ft^e.. Bf>eOT©MfflCHLT, S£3lSl!<DX>:y>#tfiE 30 

9 iS^ B M E P £> 
[0 18 2] FIG. 6 OlC^LfclMy-;!^*-!- 5£ 

CPCClX>y>©f^H I VCtC^tS&g^i 40 
#-r-5di:^e>> • ->U>^EE^i>T-5. IV 

^mz-rz. EESgjtA^T^-st. tr— ^ • vu>yjE** 

«^"T«.. £<=>tC, EGR:fc«ktfSi»fcK&©j?L.CDW- 

fiUc^KWCr^-Jtg^'W- • ->'J >yiCig?) JitfC 
<hfCfc:5. *£*S©X>>>>1:: 43^X11 KStjaS^ 
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B9Jt#t£EttJtJ:0S<ft:«. 
5 1 * - & <k 0 # < © itm £ § I £ tU -T c <h £ Bjfig k 

[0183] xmrnvmo^mmi, ens§3 sost 
a. pcc 1 s-y-jxnm&mm (soo £^>ho 
-;u-f5. B&st*. tfx h>icg<H©t>©x&o, - 

ASIC 7* -'J • 3L>iS>\Z&\,*TtfzW)8ii#$:%!tz^ 

mm*<o&Mmmz&wi2-i£z>itti>iz&.m2nz>. c© 

1 9 0 7$l;ty7>-'J>^> (Oss 
ian R 1 n gb om) l;#4$tlfc*SHWS8 5 

6, 102 KM^snx ^zjjmtmvuoyjjm-zmi? 

U *#aJKte£V>X*>M$K1$i£©£f^£#!8lbX^ 
£>. Z<D&mzmVX\Z. yi-AX • -fe*-;/ h (J a 
me s S e n e t) i^TfJnfe nj >£f#> • 7 
9—*i>if • x>y> (R i n g b omS t i r 1 1 n 
g Engine) J <fc)3LfciM§d* 1 9 9 3^lCtBflg 

[0 1 8 4] mm*X.<D£5\Zl3L2>. F I G. 6 311 
ff«SXgcDBDClc43tt?)X>i?>(Dtf7. h > 3 5 2 ft 
£>tfl::B&§£3 5 0©tirB£^LX^-5. BS&ISH B 
h>3 5 4, B&lgn >y F 3 5 6 i5«ktf 7. h y 
y3 5 8Stf5. 7hyV3 5 811 EEi7P,' sl 

>A*3 6 0rttCi2©£nTU-5. 7. >«/^3 5 8<35Sifi| 
SA,„, BtftfgDy H3 5 6©®«S:A,„ . ->U>y 
3 6 2©ffASPien. tt*tt. BDCifi#T14P 
itii»>PniT*0. Z\<DtiLE.<DWi&&\zm<iEt%;<Z)tl 
IS. F ( »Et4 =P<cri.) A ( i) — P( S | A( S ) ir^-S. CI© 
#-f >hlc£tr>TttPicTi» A,», <P,„ A,s, 

B^StC®<IE*©*«F I G. 6 3<D±j5iZ 
lfll*"5*tft*. ^43ro»WTtt. *a?S*l«UTVi 
*Ct fcftjg ^tlfcVi. O^O. S^i3 5 0ll 

7. h O- ©g±ffl t> L < {a^-WfifillC^SiI $ C <h 
lCft^>. ^D- • ^7^2 6 4*<ttX/^fcttt-^2 

6 6H *n*t**&nfciE#©#xtinji*-r*. c© 

/t8e>B»S3 5 011 ^D— • y^^fCjSf&bfc^Sr 

**a?jicies5©-y--< ^jkow^tso, ^-f> 

ffi«lfTS©TDCt)b<«^-©jS^lC*3^T«. P 
rem A,,, >P„, A, si tftoTfi^^T^lC-%S[lC 
&fflZt\, FIG. 64fc^-Ti;plc, B^S&T^co^t 

mzffitl&ts. BlfegDy K3 5 6C07. 

3 5 8©3fcS»tt. flE*»P,j, (^7 • X^'J >^©BE 
*) ®fiS5:*l«Tn«, fiM3 5 0 1Ci!i<IE 

"*C0^*«F (l .Et. =P.cii. A,,, -P.si A,«, 
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P.ctu A, i, >P IS) A.,, TJ65:iA>5, S^lgtCift 
<IE*<D^«T*^1bJ<„ P(s> A(j) >P (si A ( 

^7 ^jfi^cDiiSSO^T.^: 6 Wc^Stci -3 T;Dn8*£ ft 

^{c3fe^ttST'±#-r^. sr^^^-^oDes^ io 

CO 1 8 5] ^OX^;^S&aj^nTl^F B ^ £fc 
I>i?>©ex h>3 5 2^BDC 

S^tf^ h>3 5 4CDS«£A (D , tT ftii, P 
ten. Act, <P(„ A,,, tftoT. M&g§#±;£fC5§lSt 

tc!S$f|$tis -^cot. ha— >7 0)±fi% 

P.cri. A )BI <P,„ A,„ T**dtd^e>. 

[0 18 6] SOC^SSLI,^ > Hc^TSfe* 
#X • X^U >^JRJ6 6nfc5 i -v>A3 6 OrtOD 

if a— • 7?iffr%&mZft%mm.%:zi>hu-)\,-T2> 

-c\,>2>£-diz, pccii>y>0«^ cn«o 

m\Z> W.$il,^Z.ii\z\Z-!7 • ->U>^JE£W5. C 

x > > t -r * c: t. # t # § . 

[0 18 7] tBHAStt, SSWcPCC I ®jf££:£H 

tt. I MTroJfSnrtiSOC^ii&So FIG. 5 
"Tcb^fC (->U>yjEfcSo'<) ^a^^rohU—x 
A^i^fesocOTi;S^< B3;i— 7 i urn > h □ 

4KB & <D T ( C X > v > £ Wl ft £ -fr 5 Z. L \z L fc „ 
G I ME P&£V I MTttWMffl1fc(DmmZ 7 
fZF I G. 5 4£#J8;iti;t^«, SSJSOC 
ri { TDC<Z>5fc##l!&T£UT*i9. I 
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5. tC:5A«, SOCS;TDat)^<ni, IM 

SbiZit. •£ZlZl&^IMTtf!&mzf3iZ>Z\t$:Mi*'f 
3. I^L&t1*£. &Z®Zfe1$W:m3kmz&\,>Tte, 

lzm&-r%7£^ > hWifi^TG I ME Pmift^T 
[0 18 8] fe<hA«, fe^Kj^frlcMLTtt; ftjff 

$>#tf7F&femmiz$>2>t^mztxz> a &<<d& 

^fcU X.>i/><D^ffiU£ > Zfilzmm<D^tl,ZfoU,T^ 

&femmzmti2>i&^j)t£.vz > ztiz^^o. 
[0189] ^&&t£Mz>mvDm&te, ^Wctptcgi 

- TTfCiiUfc.t^tc, IMTOitinteSOCSrit 
tt>, I MTWMi!>ttSOC$il6,-B-^>. 

- soca^n^t&eitatTtf**. cnii. -mz 
iz&M£.<D&w:i>mnz>z\ii\zi&mi>. -mz\z Gin 
mm\z±&\,>®<£) mm.-?z>mn<nn-^>^-i;i ] i 
Ttf%z\t\z&m-rz>. m&.m*m'Pvitm^ mm®. 

-Si^<so, &zn>z>fe-%&m3kmz&\,*-T: i m 

n^:^^@^:fr(c^liTtt, SOCOjintC^-DTcfc 

[0 19 0] dTIi ^««ii^<Dsv^ca.«-r 

ftT-S. 3fe^tJ4, Z\ft*<»j]<D^-?ft.ti^z&»2>mWi 

&socz*vijj-)\,om.izm?z\£$:Myii-rz > . ^ 
fetfc, z\ ommiz^-D x s o c u v 5 ^-;!/©^^ e, 

[0191] 

[^BJ©^] *#PCC lx>v>*3,i;yrr3>hD- 

<vfcmb'£®T&m<D®i£bv<te#mfe<DW}jjmwiz 
te^-cmm-rzciztfT^z. *#pcc ix>^>*3 

[mmvmmt3.rn.wi 

(Hi] fig. us, *%w<7>-nmm&i&i,tcm 

FIG. 1 b(DX>>'>(D^*C0>'g >^ 
[02] FIG. lbH^ia^Sii^^ 
[03] FIG. 2tt*fg0J(Z)PCC I X>v;>C|I|-r 
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atUStfci'77T*5. FIG. 3»scacox> 

v >mK3k& \zmt z&mn <z>®mhz v- y & >? ? > ^ 

[04] FIG. 4ali fi^Oifrfe&ttWifca^b-tt 

FIG. 4bli ifa^m^W-^^BEf] 
(GIMEP) *»n©B»tLT*Lfc^57Tr* 
■5. FIG. 4cli, FIG. 4aii6i;i:FIG. 4 

[05] fig. sunmis om&iki'- b*i>?>i? 

\s—b<D&m&mtfZ>Z.t&7jiLT^Z>. FIG. 6tt 

.( hosinicf^xtf-:? • ->u>ym 

1 #M*!>t--SC:i£;j*LXV>-5. 

[1216] FIG. 7alt 2 0©&fc-5X>v>>jgSlC 
MUX. -f >-r— i' • TX^-^KiSgcDlS&tLXSi 
ttGIMEPOi/57T3&5. FIG. 7bH 20 

©gfc*x>^>jgat;:giLx, -r y^—v • 

;U KSSCDH^t L IS bfc G I M E P CD&f&^&O y 
77TS*. 

[07] FIG. 7cH 2 0©Sfc-5X>v>>i£g.lc 
HIT, -f>f-i» • ^X3fr-^Fi&a?<E>M|(jc < hbTS 
• S'U^EOi^Trr**. FIG. 7d 

VX*-JU KitftOH&& LXSLfcM&IHlte<D ^77 

[08] FIG. 7eli 2 0CDg£*X>v>>jggl;: 
HUT. -f >-5=— £ • vx^-^KiS&cDgSfgctLXS 

) FIG. Tflt 2 0©Sft-2>X>i?>j£gK:gSL 

X, -f>T-2 • Tr*-^ & UT*l/fc 
HP ID £ mffi <fc T -5 ^ 7 7 X « -5 . 

[0 9] FIG. 7gli 2^>CDg&5X>i>>iggtC 
HUT, -f >7 i -i' • VX^-JUKSgCDlSgchLXigE 
bfc^n7.S^S6^coi/57-ea&-5„ FIG. 7h 

ro^77T*5. 

[010] FIG. 7iH 2OC0S^-S)X>>>>2« 
CHLT. -f >7"-i7 • vx*-;H>*it«CDH»i:UT 
^Lfe^@^-(t;7K^©^77T*-5. FIG. 7 j 
tt. 2 0(7)S^-5X>i;>3iSlcPbT, -f >7^-i7 • 

i©i^77T*4. 
[011] FIG. 7kll 2OC0S&-5X>:x>j$l$ 
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SUfcy-fXoy77T*5. FIG. 8te3O0DSfc 

££*7>^g©IS&<hbXSlL;t^;7X<&.5„ 

[012] FIG. 9 ttttttHteft SCftlttttOftfte 
gEi&gOR&i l/TSU;^7 7Tfe?i. FIG. 1 

U^r^lr*3i/»T^n- • 7 i 7y©t>/t7^(3f A 
tzt£<DG I MEP0^77TJ&li. 
10 [013] FIG. 1 lttFIG. 1 0 iC^bfc^D — 

[014] fig. I2tt*^i:i5->'j>^iag 
xA£^-ftig0X&-5. FIG. 1 3\**sV>&ffiM 

[015] FIG. 14 
<Dmm-1'<>bv>$Utifi±&&, (TDC) 
20 M^t^77Ti&5. FIG. 1 5 teK^A^iS 

A5«85Sty77'(?*5. 
[0 16] FIG. 16 tt*«A;uy©arWRjE*Seft 

t bX^L/c: 7T* 5. 
[017] FIG. 17tti^7>SSl (EGR) © 
*fcjW!M6£U'- hW&MIC-^-Sg^iS.fctfE CR<D 
&it*m&&\s—Y~<Dj:&2\z5-Z.z&W&i77>i7te 
30 «WM|gc<i:UX*Lfe^77Xfe-£.. 

[018] FIG. 18(JEGRl/-K«)»b«l? 

IG. 1 9liPCC I3kt!rT\Z&^Tmi¥?2>>'V>y 

s$c a x > v ><d«s0x * s . 

[0 1 9 ] F I G. 2 0 ttm«SJt<75^^*i±?E^lCi5^ 
5&ft£R#-rg*S£SUfcv'7:7X&-3. FIG. 2 
1 tttt&Mte& * 7 iL UTS Lfci7*7 7 

40 7Z*-^HSSt:4^5MSSl/fc^77t?fe5. 
[02 0] FIG. 2 2 ate. *»HICJ:* P C C I X 
>v>>©1 5'U>^©«$i-»rffiHT»D. -SiiStRJcDJE 
ttft^HE^/t-f ^S^-T. FIG. 2 2bll #5SBJ{C 

ispcci x>-^><73 1 ->u >y<Dmftmw&-u$> 

9. ^2©^^J(DEEfilJ±^?A*-f XSr^-T. FI 
G. 2 2cll *ttPCCII>y>ffllyU>^oa 
»»rI@T'JbO, »3©*|fi«©jEI8Jt?I*7 f / , ?'r^* 
it. F I G. 2 2dli $ftPCCII>y>©ly 

so n-r 7>©sf!4<7)jiig{sj£i-r. 
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[021] FIG. 2 3tt**(HfcJ:*»flihrxh>P 

»roiiJ5Efiffl->7h^*zXA^t. FIG. 2 4 
ttF I G. 2 3 fca*Lfc5T«fitt ->7 h • Mj-XAlz 

[02 2] FIG. 2 5ttfeiMFIG. 2 3 Izm? 
© tT7> h >W©ffiffi«OHfti ITS 7Tife 

#aff»tt©K)e*^.-j-. fig. 2 6n»i^tr^ 

h>PCC Ix>5?>K*tts->ij>^ aS3 , 5> ^ 

***** < & a Tff«jt*««^r a c t s^-r. 

[023] FIG. 27ft BgVVWtoXTm&rtn, 
7-f>-I77n-.l/- h©/t— fe>^— 
G. 2 8 fc^^A;i,X*3«fctf&&A;i,x©§8S§-f ^> h 

[024] FIG. 29 J:tf»ft/W? 

life^7T$|.. FIG. 3 0 «zK©*»*«-r 

[02 5] FIG. 3 1 all * 5>**flE*JlMfc£l, 
*MMt<r>t%WL'$:, -Y>t— {7 • v-jft— jV^mti (IM 
P) ©R^<!:LTSbfc^7 7-trfeS„ F I G. 3 1 b 

T$lfei'77t*5. FIG. 3 1ctt, IMP©* 
* S fc 43 Iff * i£Yb*«»fg£ 1/- h © 5 4 S > ^ft 5 oc»* 

[026] FIG. 31d(l KttRttO^'f 5 >>7**5 
<t^7>fM$ I MPOHISiLT^Lfc^^^T 

**. fig. 3ieft mmm^mitTamz i mp <d 

m®.£VT&Ltc?57T?$>Z>. FIG. 31f|J, G 
IMEP^ IMPOHgctLTIgUfc^^^Taba. F 
IG. 3 1g(j, ttU7>&milef0im& IMPOiSStL 

TSLfc^77t*5. FIG. 3 1h». jftftB*- 4 

[02 7] FIG. 3 1ilt «ttH*£*gfttttt« I 
MPOHftiLTStLfc*'?:?-?**. FIG. 3 1 j 
te. G I ME P©^K)£S&£ I MPCD§B^<hLT*bfc 
FIG. 3 1k(J, tf— ^ . ->>J>^JEE 
*IMPOHatUT*U7t^77-e**. FIG. 3 
1 Itt, /<^IMPOIti:LTSLfc^77t:$ ) 
•5. FIG. 3 lmte, I MP©^{fc#?fcf— >j? • i>U> 
^E&6tftGIMEPfc4A5|{f*«^57- C 

*"5. r, 
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[0 2 8 ] F I G. 3 2 f±#a©«*rt^@*tM^gB$& 

85Slfc^7 7TS5. 
[029] FIG. 3 4tt*frPCC I X>s;>lc*«- 

I G. 3 5 te.iJW©£*28£©gM^:£ii§ §&©§§&£ L 
TIlfc^7t*5„ FIG. 3 6tti75>^^^$ 

7TS5. 

[03 0] FIG. 3ttta*«:lc*lt*«fl:*t«tt© 
J:oT*«^BIi&*t^$tl-5. FIG. 3 8tt^fiitfC45 

8^Slfc^77Ti65. 
[0 3 1 ] F I G. 3 9 ttSaifaWEttifc&SOCKz,^ 

FIG. 4 0HSIttOiEW7*l,- +attei 

[032] FIG. 4 ltt2-30*a*-y--fx©#-t 

EP©|5^^Lfc^77T*5. FIG. 4 2«20 

J14«BSFCiBMEP©H«SSl/fe^77TS 

[03 3] FIG. 4 3tt2-3CD*ttS-y-fX©^-t: 
> • Sr-Xfco^T, ^-t*>C0D-^-51Si<>7- 

30 IG. 4 4tt*ft*f8»*tt«UfcpccijBj»k:B8-r 

[03 4] FIG. 4 5tt»miiSx>^>a«fl ! )Hft 
ttTiLft^77ti65. FIG. 4 6lt &tHS£ 

fig. 4 7 itmu®m~mtmmzmmmTm!k0ku 

[03 5] FIG. 4 8a, FIG. 4 8blJ, GD8B£ 

s^Mb-r^stsg^^fc^^fci^p cc ix>s?> 

0 01'>U>^Offl»BffiaHT**. FIG. 4 9«G3gj5 

*«^ft"r*ttWI«fl|Afc3(c3BWKJ:<S P c c I x.y-j 

>© 1 ->u ^©smmweht**. 

[03 6] FIG. 5 0a, FIG. SOblt Elg|$£ 

*^r**tt*«i^*jBKfcj :i p c c i x>i;> 

©1 ->U>^<Dffl55i-Bfii0T*5. 
[0 3 7 ] F I G. 5 1 tt^ — feVKO/W d y 

[03 8] FIG. 5 2I4*3BW©-S6*«*abfe« 
) K«X7©j«ti*3>hn-JU-r*75y 
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;\- • A/ur^-f . FIG. 5 3l**¥tmz£ SPC 
C ix^Vtcfcv^T^/U— 7 ■ 3yho-MifflL 

??}&<Dm$(.tLT9tLtz? r y-7X'3r>Z>. FIG. 5 4 
tiGlMEPiJitf-Y^r-? • ^^-/Ub'^JS^gS 

[03 9] FIG. 5 5{4^^PCCI»^h 

i g . 5 6 \i*mi<?>-mMmizis ft* a * t 

[040] FIG. 5 7«2|s:frPCC lxyy>-OSiJ<7) 
[04 1 ] F I G . 5 8«*5|BJic J; £ $ fcfcflfcD. X 

[042] FIG. 59A~59D{±, FIG. 58t 

any-- tf^h>t5j:^>-tfy^- bxh^oiig 

[04 3 ] F I G . 6 0&£&HHfclJ: £ $ ^t^'JcO^Jfi 

v-'J^'^'Sril^.JtPCC lxy^y^t7t«^0T'2fe 
£. FIG. 6 1liFIG. 6 Ofc^LfcxVi^ClM 

? 5 ^fcJSoH&i: Lxm LIZ?? yX'hh . 
[04 4] FIG. 6 2A-6 2EI1, FIG. 6 0t 

^Ltz^y^y^K^x . -+M 7)vn<r>&i£4 vy\,zh 



[04 5] FIG. 6 3(iSOC$r3>-hn-;^|>fo 
^imSISr<®i.^. ##PCC lxy>-VO$^tc»<J 
«O^M5fi?i|?r*L^©lg0T*^>l.. F I G. 6 4tiF I 

mzm-mmxfoh. 

[046] FIG. 65a~65d{i. EGR$r3y h 

[04 7] FIG. 6 6l»^7^3yhD-;H 
TEGRfcri^ a-/l^&IWJ£^L*:®g0-e£> 

fig. 6 7iiFiG. eeiz^ttzmmm^m 

Zixh$ifoKV>?<r)mMmxhh. FIG. 6 8ti#E 
W^zmMi: 3>h v—tU LTEGR£n>-h a-yu 

[W^oi^bj] 

2 0 : If^yho- ;U- jL~. y h 
29 : b-? 

5 1 : b-* 

4 6 : ?-?>hf&&tm 
30:XTb-^ 

3 2 :*l«m-rr5>f 
3 4 :H2emt77^ 
28 : XT • 

2 4 : 3y71/»/t 
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